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ABSTRACT
This study examined (1) how verbal self-instruction (VSI) 
affects behavioural self-restraint and (2) individual differences 
in impulsiveness and verbal regulation of behaviour (VRB) in 
children.
The review of Luria's interpretation of VRB and other 
related works suggested that VRB can be examined at different 
levels of generality. The elementary level concerns the execution 
and inhibition of simple motor responses; the intermediate level 
involves control of more complicated behaviour by detailed self- 
instructions, while the highest level of abstraction relates to 
the role of speech in the socio-cultural development in Man.
The first three experiments focussed on the elementary 
motor responses and demonstrated that self-instruction was 
detrimental to motor performance. There was no evidence to support 
the assumption that verbal responses were superior to motor 
responses. However, verbal and motor responses tended to 
co-ordinate with each other temporally and this feature was 
utilized in differential-reinforcement-of-low-rate (DRL) experiments, 
which showed that self-instruction aided behavioural restraint. 
However, the content of self-instruction was not important, but 
how it was said.
Behavioural measures of self-restraint and responsiveness 
to verbal instructions were related to individual differences in 
cognitive style (measured by the Matching Familiar Figures Test) 
and personality (measured by self-rated questionnaires and a teacher's
i L
rating scale designed for the purpose). Whereas the use of 
self-instructions tended to override any individual differences 
related to behavioural self-restraint, the results supported the 
hypothesis that cognitive impulsivity was related to measures of 
anxiety, and behavioural impulsiveness to anxiety and psychoticism. 
There was no evidence that impulsiveness was related to 
extraversion. In view of the theoretical discussion on cognitive 
impulsivity by Kagan and Block, and on impulsiveness in personality 
by Eysenck and Gray, it seems that behavioural, cognitive and 
personality impulsiveness cannot be conceptualized as a unitary 
concept.
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INTRODUCTION
The Problem
The present enquiry is concerned with an aspect of self- 
control in children —  the relationship between a child's ability 
to inhibit or restrain his or her motor behaviour and a variety 
of factors, including language and personality.
As far as self-control i-s concerned, Man's interest in 
the problem seems to have dated back into antiquity: for example, 
the Bhagavad-Gita has been known as a manual on self-control for 
over 2,000 years. Underlying this interest is the value placed 
on human freedom and dignity, London (1969) sees the history 
of human development as an engagement in an endless struggle for 
control. He may be overstating the case, but it is fair to 
observe that everyone practises some degree of control —  of 
himself as well as others —  in order to achieve his own ends 
or what he presumes to be in the best interest of the person 
being controlled. Methods of control vary, and so does their 
effectiveness. However, one problem which has cropped up with 
many methods stems from the agent of change. Most techniques 
of control involve an external agent, and many people do not 
like the idea of being controlled. Ethically, self-control 
is more acceptable, because it puts the responsibility (and 
awareness) on the person himself.
But the term "self-control" has meant many different 
things to different people. Philosophers talk about "willpower" 
and "volition" of human action (Brand, 1970), and many writers
attribute self-control to some vaguely defined inner force, or 
even super-natural entities. "Self-control" also has different 
meanings to different psychologists. Freud, for example, drew 
on personality explanation such as the Ego, which acts as a 
balance between innate biological desires (Id) and externally 
imposed constraints (Superego) (Freud, 1914), whereas Skinner 
(195 3) considers the "self" to be a device representing a 
functionally unified system of response. He does not dismiss 
private events but includes self-control with the other operants. 
According to Skinner, self-control is a function of a person's 
history of learning interacting with current environmental 
influences. Social learning theorists (e.g., Bandura, 1969; 
Cautela, 1967; Goldfried & Merbaum, 19 73; Kanfer & Phillips, 1970; 
Mahoney & Thoresen, 1974; Mischel, 1973; Thoresen & Mahoney, 1974) 
consider that the volitional approaches have impeded the 
understanding of self-control. They split self-control into 
various components such as cognitive or mediating factors, 
functional analysis, self-evaluation, self-reinforcement, and so 
on. Looking at these aspects separately is helpful in 
understanding the mechanisms underlying self-control so that more 
effective treatment programmes can be designed. But none of 
these parts alone is sufficient to bring about self-control. 
Goldfried & Merbaum (1973) adopt a rather catholic stand and 
define "self-control" as "a process through which an individual 
becomes the principal agent in guiding, directing, and regulating 
those features of his own behaviour that might eventually lead 
to desired positive consequences" (Goldfried & Merbaum, 1973, p.11)
The merit of this definition is that it allows a wider scope 
for manoeuvre and choice for emphasis, and it is adopted in the 
present study as a working definition of "self-control".
Notwithstanding the differences in definition, it is 
commonly assumed that the ability to control one's behaviour is 
an important one, for both children and adult. Learning or 
developing self-control is part of the process of becoming 
socialized. There are frequent occasions when self-control has 
to be exercised, often to inhibit a response which has an 
immediately rewarding but, in the long run, an aversive consequence. 
Laboratory studies by Mischel and his co-workers (Mischel, 1966, 
1974; Mischel, Ebbesen, & Zeiss, 19 72) have highlighted the 
importance of resistance to temptation or the ability to delay 
gratification. And referring to instances in daily life, 
excessive eating and suffering from obesity is a problem that 
may affect all ages. With learning in children, some degree of 
self-control is also essential, for a child has to be able to 
sit and attend quietly for a period of time if he is to learn 
anything. Although traditionally most of the control in the 
classroom has been in the hands of teachers, it is obvious that 
if self-control can be fostered among the children, a great step 
forward will occur in both classroom management and learning.
However, the mechanisms underlying the development of 
self-control remain obscure, despite the fact that some description 
of the development of the ability to inhibit or to control one's 
behaviour is included in most textbooks on Developmental Psychology, 
Generally, the age between five and seven has been considered
to be a time when the child undergoes rapid changes. Qualitatively, 
the child changes from someone who lacks foresight, thinks in 
concrete terms, and acts impulsively, into someone who increasingly 
develops his ability to form a system of planning behaviour, thinks 
in abstract terms, and is able to restrain himself (Flavell, 1963; 
Kohlberg, Yaeger, & Hjerthorn, 1968; White, 1965, 1970). There 
are also changes in terms of an increase in the awareness and 
access to verbal and voluntary processes. White (1970) suggests 
that "the interpretation of the five to seven transition will lean 
heavily upon a mechanism of inhibition which is presumed to have 
its first sizable influence on behaviour during this age range."
White has collected examples from perceptual, cognitive and social 
development in children and put them under the penumbra of the 
concept "temporal stacking". However, he has not developed his 
theoretical framework further, and the correlates of the ability 
to control one's behaviour remain open to speculation. The 
present thesis is concerned with only a small number of the 
variables which may be involved.
The first factor to be related to self-control is the use 
of speech, or in a broader sense, language. A review of the 
psychological research into language is beyond the scope of the 
present study. Suffice it to say that the problem has been tackled 
in great detail from structural, developmental and functional 
angles (Brown, 1973; Greenfield & Smith, 1976; Lenneberg &
Lenneberg, 1975; Rodgon, 1976; Staats, 1968; and others). From 
the social-communicative point of view, language has been analysed 
as speech acts (Bruner, 1974/75; 1975), and there are studies
dealing with the interaction between mother and child's speech 
(Brown & Bellugi, 1964; Ryan, 1973), As for the psychological 
functioning within an individual, the relationships between 
language and thinking, memory, perception and skills have also 
been examined (Bourne, 1971; Clark & Clark, 1977; Cromer, 1974; 
Furth, 1966).
Whereas most of the researchers have dealt with specific 
aspects of language. Dance (196 7) suggests that a more global 
approach is required and he puts forward a "total theory of 
speech communication" which includes five hypothetical "laws"
(p.304, 1967);
1. We cannot help communicating
2. Speech communication is uniquely human
3. Speech communication is essential to the 
emergence of the human individual
4. Speech communication interacts with healthy 
mental development throughout the life span
5. Speech communication plays an essential role 
in societal emergence as well as in individual 
emergence.
Dance himself has not put forward a theoretical formulation to 
meet these specifications, but it is worth noting that Luria's 
concern for speech development and its functions comes close to 
satisfying the criteria. Luria's interest in the study of 
speech and language has extended from the genesis of speech, 
both phylogenetically and ontogenetically, to the role that speech 
plays in integrating an individual into society. And of 
particular interest in the present context is the nature and 
development of the regulatory role of speech in Luria's theory.
Luria's view on the self-regulation of behaviour by speech has 
stimulated a considerable number of studies on the clinical 
application of verbal self-instruction in the West. The 
findings of various studies have also led to controversy about 
the "Luria's hypothesis", which seems to warrant a closer 
examination. The background and review of Luria's theory and 
the studies related to it will be presented in the first chapter.
The second set of variables related to behavioural self- 
control is comprised of measures of individual differences, 
conceptualized in terms of differences between individuals in 
personality, traits, temperaments, mental abilities and cognitive 
style. There is evidence supporting the claim that differences 
in personality and temperaments are in part genetically based 
(Buss & Plomin, 19 75; Thomas & Chess, 19 77) and it has been 
suggested that individual differences can be explained by the 
differences in the activities of the neuro-endocrine system 
(Eysenck, 1972a; Eysenck & Eysenck, 1969; Gray, 1972a, 1977).
Assuming that individual differences exist, the immediate 
problem is how to measure them and how to explain them. Very 
often investigators adopt a plethora of terms and adjectives to 
describe individual differences. A large number of tests have 
been devised to measure the behaviour described by these terms, 
and there have been endless studies addressed to establishing 
the validity and reliability of these tests. The question is 
comparatively straightforward when a concept like "behavioural 
restraint" is being considered, because it can be defined and 
operationalized as the ability to restrain, to inhibit or to delay
7doing something that one wants to do. But the related notion
of "impulsivity" is more problematic, "Impulsiveness" and
"impulsivity" are trait terms that have been adopted by several 
psychologists (Buss & Plomin, 1975; Eysenck & Eysenck, 1969;
Eysenck, S,B,G, & Eysenck, 1966, 1978; Gray, 19 72b; Kagan, Rosman, 
Day, Albert, & Philips, 1964; Kogan, 1976) to represent different 
phenomena. One of the objectives of the present study, therefore, 
is to look for the correlations between various behavioural tests 
of impulsivity, and to assess the suggestion that impulsivity is 
a unitary concept.
Experimental Strategies and Rationale
Readers up to this point may have got the impression that 
the enquiry has spanned across several dominant areas. The 
magnitude of the study creates a problem of manageability, and 
limits must be set. Referring to Eysenck's (19 72a) description 
of the stages of research in personality studies which includes 
five stages of personality description and interpretation (namely,
I. inherited differences in anatomical and physiological structures,
II. psychophysiological differences. III. observed differences in 
experimèntal studies, IV. personality and V. social phenomena), 
the present investigation will be concentrating only on Stages III 
and IV, with tools which are easily accessible. Nevertheless, 
some assumptions on the other levels will be made on the basis
of evidence from other published sources.
Another external constraint is time, A longitudinal 
study is the ideal way of following the actual trend of development
of a certain aspect of behaviour among a sample of children.
But the ability to use speech to control one's behaviour has 
been reported to be developed or acquired at ages different from 
those postulated by Luria (e.g., Birch, 1966). It is therefore 
difficult to specify in advance the exact time-span required 
for a longitudinal study of the development of verbal self-control. 
In view of this problem, the answer sought in this study is 
whether or not verbal self-instruction is effectively used by 
children at a particular age to bring about certain behaviour, 
rather than when a child begins to effectively employ verbal 
self-instruction.
The above decision has to some extent affected the choice 
of subjects in the experiments. A young age group (3^ to 5 
years old) has been chosen to participate in the experiments to 
be reported in Part I, which deals mainly with the regulation of 
motor behaviour by means of verbal self-instruction. When 
different forms of personality measures are introduced (Part III), 
children of an older age (between 7 and 10 years) become more 
suitable subjects. Personality measurement in children has been 
recognised to be difficult, both in terms of the deficiency of 
the measuring instruments available and the dubious validity and 
reliability of the existing tools (Nicholson & Shapland, unpublished) 
The problem is more acute the younger the age range. In view of 
this junior school children have been chosen as subjects, as 
there is a wider choice of psychometric instruments with which 
the concept of “ impulsivity" can be explored.
When the ages of the subjects extend over a large range.
the problem that immediately confronts the experimenter is the 
selection of appropriate tasks to avoid ceiling and floor effects.
It has been found in pilot testing that the tasks described in 
Part I are too simple for the older subjects, and hence the 
desirable objective of using the same tasks throughout has to be 
abandoned. Learning situations which fit into manipulation in 
terms of "control by systematic variation" (Gollin, 1965; Gollin 
& Sarovo, 19 70) seem extremely difficult to come by. Consequently, 
behavioural tasks that are considered more appropriate in 
illustrating the problem of behavioural self-restraint in the 
older age group have been designed. Later reports on the 
experiments will indicate that they are also extremely useful 
for the purpose.
Structure of the thesis
The experiments will be presented in their chronological 
order, and the discussion of the literature, theoretical and 
methodological issues will be brought up whenever they are 
related to a particular group of studies.
The report is divided into three parts. In Part I, the 
background of verbal self-regulation of behaviour in children is 
described. Particular emphasis is placed on Luria's hypothesis 
and how it compares with other esq^lanations of the phenomena 
Luria reports to have observed. Three experiments are reported. 
They are simple tasks, including a delayed response task, a 
reaction time task and a discrimination task, designed to reassess 
the phenomenon and the possible mechanism underlying "verbal self-
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regulation of behaviour" in young children. Furthermore, the 
behavioural measures in the experiments are correlated with a 
teacher's rating of the subjects' behaviour in an attempt to 
discover the connection between verbal self-regulation and 
individual differences in personality.
Part II is a section on psychometrics. The background 
to this is the felt need that some measure of the children's 
persoanlity from an outside observer is useful to supplement the 
data obtained by self-report questionnaires and behavioural tests. 
This section describes the design and development of the teacher's 
rating scale on a standardization sample of over 400 children, 
and this teacher's rating scale has been adopted throughout in 
the various experiments as one of the measures of personality 
differences.
Part III investigates in greater detail the concept of 
"impulsiveness". Chapter Seven is a review of the use of the 
concept in personality and temperament studies, and in studies of 
cognitive styles. Three more experiments are presented. The 
first examines the relationship between behavioural restraint, 
as measured by the performance on two games called "Simon Says" 
and "Do and Don't" and impulsivity as measured by Kagan's Matching 
Familiar Figures Test. The second experiment includes verbal 
self-instruction as an experimental variable and tests its effects 
on the performance of impulsive and reflective children on a 
differential-reinforcement-of-low-rates behaviour (DRL) task, 
which provides a measure of behavioural restraint. The last 
experiment further delineates the effects of different forms of
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verbal self-instructions on DRL performance in reflective and 
impulsive children. All the subjects are given personality 
questionnaires and are rated by their teachers. The correlations 
among the behavioural, personality and developmental variables 
are reported in the results.
Chapter Eleven reports the attempt to delineate whether 
"impulsiveness" is a unitary concept, and this leads to the final 
remarks and conclusions.
1P
PART I
"Although we think we govern our words, . . . certain it is that 
words, as a Tartar's bow, do shoot back upon the understanding 
of the wisest, and mightily entangle and pervert the judgment."
Francis Bacon, The Advancement 
Of Learning
"That was when I learned that words are no good; that words don't 
ever fit even what they are trying to say at . . .  "
William Faulkner, As I lay Dying
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CHAPTER ONE
VERBAL SELF INSTRUCTION AND THE REGULATION OF BEHAVIOUR
Emile Coue, a French psychiatrist, treated his patients by 
employing a method called autosuggestion. He enjoined his clients 
to repeat to themselves, "Tout les jours, a tous point de vue, 
je vais de mieux en mieux" to improve their moods and what they 
thought about themselves (Coue, 19 22). (In English, "Day by 
day, in every way. I'm getting better and better.") Coue's 
approach to foster positive thinking in the individual and hence 
improve his overall well-being has found wide-spread appeal in 
the literature. It has been suggested that it is a "general 
formula (that) leaves every mind free to unfold and develop in 
the manner most natural to itself" (Brooks, 1960), However 
popular, the use of this type of self-instructions is prone to 
failure. The instructions are too broad and vague, instead of 
being tailored specifically towards the client's problems and 
situations. Moreover, there is some empirical evidence that 
rote repetition of such a "psychological litany" ends up in an 
emotionless pattern which is ineffective as a coping tool 
(Meichenbaum & Cameron, unpublished).
Turning to the more systematic analysis and application 
of verbal self-instruction, the literature in the West burgeoned 
in the sixties, a proportion of the studies (e.g., Meichenbaum & 
Goodman, 1969a, 1969b; Schubert, 1969) being inspired by Luria's 
works published not long before in English (Luria, 1957, 1958a, 
1958b, 1959a, 1959b, 1959c, 1961a, 1961b; Luria & Yudovich, 1959).
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Although verbal control of behaviour has been demonstrated 
to be prevalent and powerful, it is not unfailing. What has 
caused concern in particular, is that attempts to apply Luria's 
model or to replicate his experiments have led to mixed results 
(e.g.. Miller, Shelton,& Flavell, 1970; Wilder, 1969). This may 
be due either to differences in the interpretation of Luria's 
theory or to differences in experimental manipulation.
At the basis of Luria's formulation of the role of speech 
in the regulation of behaviour is the influence of political 
ideology and a corpus of Russian works on neuropsychology and 
child development. His theoretical assumptions and 
conceptualizations do not necessarily agree with those of some 
writers in the West. Then, on the empirical level, current 
applications of verbal self-control over behaviour have covered 
wider problem areas and experimental strategies than those with 
which Luria was concerned. In studies attempting to replicate 
Luria's work, which will be reviewed later, the methods employed 
also become debatable issues. It seems that Luria's model could 
be one of many explanations of verbal self-regulation of behaviour, 
but is nevertheless a relatively coitprehensive one and comes 
closest in meeting the criteria of a "total theory of speech 
communication" mentioned in the Introduction.
Luria's hypothesis on the verbal regulation of behaviour
Luria's theory about the verbal control of behaviour is 
concerned with both the ontogenesis and nature of the human speech 
system, and its relationship with other human cognitive functions
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(Luria, 1960). Luria (1957) believes that the absence of a 
verbal system in animals is what separates animal learning from 
human learning. Whereas in animal learning, the process is slow 
and gradual and requires many repetitions to inhibit inappropriate 
responses, for example in discrimination learning, in man, the 
verbal system facilitates the connections of many other systems 
and achieves stable learning. He also comments on the easy 
retrieval of previously learned connections from the verbal 
system in order to solve new problems, and the flexible and mobile 
nature of the operation. Furthermore, the verbal system in man 
makes possible learning based on abstract cues, but in animals 
prolonged training is necessary under these circumstances. And 
this view has been shared by Russian researchers such as Pavlov 
(1957), Platanov (1959), Zaporozhets (1961) and Leontiev (1968/ 
1969). "The most important conclusion is that human psychological 
processes, however integral and indivisible they seem to be, are 
in fact products of historical development and processes of a 
complex psychological nature. . . .  The sources of human 
development always include objective action and language. The 
latter, the basis of the second signal system, is not only a 
means of communication but also a powerful tool for the formation 
of human conscious processes, . . .  distinguishing human mental 
activities from animal behaviour and making 'the supreme system 
of self-regulation' " (Luria, 1966, pp. 24-25).
On the one hand, Luria is concerned with the development 
of language, and how the human speech system continues to play a 
part in higher mental processes such as behaviour control and
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thinking. To him, the major characteristic of the human speech 
system is its close relationship with "voluntary" behaviour.
On the other hand, he is interested in the physiological processes 
the speech system involves. Beiswenger (1968) examines Luria's 
conception of verbal control of behaviour in the light of some 
common meanings attached to the term, namely, the use of conceptual 
labels to facilitate memory or to make the discrimination between 
situation and stimuli, and the use of self-instruction to direct 
a person's attention to features of a situation, to regulate the 
tempo of movements or to elicit specific coping behaviour in 
demanding situations, only to conclude that "there are undoubtedly 
areas of overlap between Luria's conception of verbal control and 
the conceptions listed above, but there is also a distinctive 
emphasis and thread running through Luria's conception which is 
different from any one of these approaches." Beiswenger (1968) 
is probably referring to the all-embracing role of language that 
Luria has conceptualised. Luria (1966) views the human speech 
system as a signalling system possessing several functions : 
a nominative role (direct reference), a semantic role (concept 
formation), a communicative or social role (syntax, phonology, 
semantic —  spoken as well as written), an organizing role (in 
higher mental functions, such as discrimination, imagination, 
thinking and attention) and a regulating role (in planning, 
directing or controlling behaviour). Indeed, the verbal control 
of behaviour is but one of the many special functions language 
performs.
The stages of the development of verbal regulation of 
behaviour have been described in details by Luria (1959a, 1959c,
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1961a) and documented in review articles (Beiswenger, 1968; 
Bronckart, 1970, 1973; Wozniak, 1972), The present summary will 
therefore be brief.
Stage extends approximately from chronological age
1 year to 2 years. The child responds to an adult's command 
such as "clap hands" or "come here". However, the effect of 
this external speech on the child is extremely limited, and proper 
action can be called forth from the child "only if it does not 
come into conflict with another dominating action of the child" 
(Luria, 1959c). Luria reports observations by Schelovanov and 
co-workers (Luria, 1959c, 1961a), and by Poljakova and Ljamina 
(Luria, 1959a) on a child of 1^ years of age who was removing 
rings from a bar. The adult told him to "put one on", but the 
child could not reverse his ongoing activities. So the adult's 
command could initiate an action of the child, but could not 
inhibit it, or switch it to another action.
Note (1); Luria mentions four stages of development (Luria, 1961a, 
p.61) and gives the ages at which the children took part in 
the experiments. It is interesting to note that most reviews 
summarize Luria's framework in three stages, with subdivisions 
within each. Wozniak (1972) and Bronckart (1973) consider that 
Stage 1 begins at about 1^ years, while Beiswenger (1968) uses 
9/10 months as the starting point of stage one, and quotes the 
example in which a child is told to fetch the fish when 
presented with a brightly coloured cat (his favourite) and a 
fish further away. The child initially orients towards the 
fish, but then reaches for the cat and brings it to the 
experimenter. Another point of interest is that Wozniak 
(1972) renames all the stages and sub-stages, such as "simple 
initiation-rinhibition paradigm", "external-signal paradigm", 
"double-discrete-vocalization paradigm", etc. But these 
terminologies are meaningful only according to Wozniak's 
interpretation of Luria's thesis. Finally, empirical studies 
are arranged in different stages, e.g., Beiswenger illustrates 
Stage II with experiments that Wozniak employs in his Stage I, 
because their stages start at different ages. Readers should 
be warned of these misleading features.
The child is unable to retain a memory trace of a command 
for more than ten seconds in the presence of a more established 
motor pattern (Luria, 1959a, 1959c, p.355). Another behavioural 
tendency of a Stage I child is to respond impulsively to a command. 
Yakoleva (in Luria, 1959c, 1961a) told a child, "When you see the 
light, press the ball". The child immediately began to press 
the balloon without waiting for the light to come on. Even 
after extensive training to respond to the signal, the child 
tends to perseverate with involuntary pressing. None of the 
attempts to stop the child verbally by "no more" or "enough" 
succeeded in inhibiting him.
At this level, two methods using external signals can 
inhibit the child's ongoing manual reaction, which seems to be 
triggered by the stimulation of the balloon in his hand. The 
first method is to ask the child to press the balloon and then to 
ring a bell, or touch his knees. In the second way, the child 
presses the balloon at the onset of the signal and thereby turn 
it off. 75% of the children at the age of two to two-and-a-half 
years achieved co-ordination of movements and avoided errors of 
commission in Yakoleva's experiment as a consequence of employing 
these methods.
Luria attributes the failure to inhibit motor responses 
appropriately at this stage to the weak speech system in the 
child, his underdeveloped muscular senses and diffused neurodynamics 
in his motor reactions. The mechanism which enables the two 
methods to succeed is that the exteroceptive signal by the child's 
movement or the light going out acts according to some kind of
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(2)feedback principle (Luria, 1961a, p.51) —  signalling the
discontinuance of an ongoing action (pressing the ball). This, 
according to Luria, is "the first and simplest model of a 
voluntary movement in a very young child. This movement is 
started by verbal instruction and is stopped by visual exteroceptive 
signals which arise from the child's own movement." (Luria, 1961a, 
p.38) .
Stage II extends from about 3 to 4^ years of age. In 
the development of the verbal control of behaviour, this is a 
transitional stage. The child progresses from responding 
appropriately to external physical signals and adults' instructions 
and comes under the control of his own external speech. A child 
was asked to accorrpany each movement in response to a light with 
a verbal command "go" from himself. A child younger than three 
would be in a situation where his verbal system was too weak and 
his verbal reaction would be overridden by his motor reaction 
(Luria, 1959c). An older child would have a mobile and flexible 
speech system to perform the task without omissions or extraneous 
pressing movements (Peskovskaya; Tikhomirov; in Luria, 1959c).
Note (2): Luria's use of the concept "feedback" deserves some
clarification. It is, in a way, akin to the concept of 
"feedback" as elaborated by Annett (1969), who distinguished 
between extrinsic feedback —  effective stimulation that 
arises from some source which is external to the organism, 
e.g., a light or a buzzer noise —  and intrinsic feedback —  
a by-product of the response of the organism experienced 
either proprioceptively or exteroceptively. But "feedback" 
can take on a different meaning in cybernetic language, and 
it includes a compensatory and correcting function (Weiner, 
1948). This idea obviously has developed independently of 
Luria's usage. Additionally, Luria has appealed to the use 
of "feedback" in the "acceptor-of-effeet" model developed by 
Anokhin and Sechnov (Luria, 1961a, p.33), which appears to 
come close to the Test-Operate-Test-Exit (TOTE) system in 
Miller, Galanter & Pribram (1960). However, the empirical 
evidence provided by Luria (1961a) does not seem to reflect 
that TOTE is in operation.
’0
The verbal reactions were co-ordinated with the signals and were 
more stable than the motor reactions (Luria, 1961a, p.45),
Another study reported by Luria (1959c) shows that a 
child can produce two successive, discrete squeezes on a ball 
when he accompanies his responses by saying "go, go" but not when 
he says "I shall press twice," This brings out Luria's point 
that although there is some verbal control in children at this 
stage, the mechanism of control is the "impulse" aspect or the 
initiative aspect of speech, and not the significative aspect.
For this reason, a child finds it difficult to use verbal control 
in a differentiation task, such as pressing the balloon when 
he sees a red light and inhibiting the motor reaction to a green 
signal, and at the same time accompanying the motor reactions 
with the word "press" at the red light and "don't press" at the 
green light. The child cannot hold back a motor response when 
he say "don't press" and the harder he vocalizes, the more 
intense his motor reaction. According to the results obtained 
by Tikhomirov (Luria, 1961a, p.58) on a differentiation task,
42% of the three- to four-year old children exhibited impulsive 
errors to the inhibitory signal in silence, but in the condition 
involving self-command, the number of disinhibited reactions 
jumped to 70%.
Luria concludes that the regulation is not through the 
meaning of the signal. The "regulatory influence proceeds from 
the nonspecific, impulse aspect of the child's own speech rather 
than from its elective, significative aspect" (Luria, 1961, p.59)
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stage III (44 years to 54 years old) is described in the 
following terms: "the regulatory function is steadily transferred 
from the impulse side of speech to the analytic system of elective 
significative connexions which are produced by speech. . . .  it 
simultaneously shifts from the external to the internal speech of 
the child" (Luria, 1961a, p.59). The child is capable of 
grasping more complicated signals and the verbalization "don't 
press" uttered by the child will influence his motor performance 
by virtue of its meaning. Only when experimental conditions are 
made more complicated, for example by accelerating the interstimulus 
interval or by using a less distinct differentiation stimulus 
are impulsive errors committed. But as soon as the child brings 
into use his external verbal system, he can accomplish the task.
Stage IV is mentioned only briefly by Luria. He says 
that the external form of speech becomes reduced and the decisive 
influence is executed by the higher form of "internal speech 
which' constitutes an essential component of both thought and 
volitional action . . . "  (Luria, 1961a, p.61).
Apart from discussing the normal trends of development,
Luria also presents evidence to support his theory from observations 
on children and adults with speech defects (Luria, 1957, 1958a, 
1959b, 1963, 1966). He highlights the difference between two 
types of abnormalities, the cerebro-asthenic syndrome and 
oligophrenia. In the former, the patient's inhibitory process 
in the cortex is weak and the excitatory one diffused; therefore, 
verbal instructions by others cannot readily direct his behaviour.
In spite of this, the verbal system of the child with cerebro-
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asthenic syndrome suffers less neurodynamic impairment than his 
motor processes, and he is consequently capable of some degree 
of immediate directive influence by self-instructions (Homskaja, 
in Luria, 1959b). On the other hand, oligophrénies suffer a 
more deep-rooted dysfunction and fail to restructure the verbal 
and motor responses himself (Lubovskij ^Lubovsky]; Homskaja; 
Marcinovakaja; in Luria, 1959b).
So far, the description of Luria's position has reflected 
his reliance on neurophysiology and "feedback" effects. Another 
important influence on his thinking is Vygotsky's work on language 
and cognitive development in children. The review will now 
examine this theme.
Vygotsky's assumptions and Luria's hypothesis
Luria expresses Vygotsky's position by referring to 
"a process in which functions previously shared between two persons 
gradually change into the complicated functional system in the 
mind which form the essence of higher mental activity" (Luria, 
1961a, p.3). This points to Vygotsky's idea that a child develops 
into a social being through the vital activity of associating 
with others (Leontiev & Luria, 1968). Vygotsky also emphasizes 
that in the human being, mental development proceeds through the 
mastery of human experience transcended through subjective 
activity, and above all, through language. However, the role 
of language extends beyond the communication between adult and 
child. Language also enters into the organization of the child's 
behaviour —  his voluntary action and thinking (Vygotsky & Luria,
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1930; Vygotsky, 1962), This process is from other-directedness 
(an adult influencing the child with commands) to inner- 
directedness (the child developing inner speech and formulating 
his plans for action). Luria, as well as other Soviet researchers 
(e.g., El'konin, 1966/67; Leontiev & Luria, 1968; Manuilenko,
19 74/75) have leaned heavily on this "cultural-historical" 
formulation by Vygotsky.
During the progression from external speech to the 
internalization of speech, there is a phenomenon called "egocentric 
speech", that Vygotsky has studied. Luria (1961b) is in line 
with Vygotsky regarding egocentric speech in verbal control of 
behaviour. Piaget (1959) also called a particular form of speech 
egocentric, but Piaget and Vygotsky differ in their interpretation 
of the nature of egocentric speech and the explanation of its 
decrease after the age of six. For Piaget, the decline means 
the growth out of unsocial monologue, as would be expected of a 
child growing out of his "egocentrism". His evidence is that 
at a young age, say about four, a child shows a higher "coefficient 
of egocentrism" when he is with adults than when he is with 
children of his own age (Piaget, 1959). But in Vygotsky's view, 
the decline of egocentric speech marks the internalization of 
external speech which has been serving a regulatory role. To 
support his case, Vygotsky (196 2; and in Luria, 1961b) notes that 
egocentric speech increases with task difficulty. He also 
demonstrates that a child is able to discriminate between 
situations which call for external self-talk and those which do 
not. Children placed in noisy rooms or with deaf and dumb peers
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do not produce egocentric speech at all. More recently, Kohlberg, 
Yaeger & Hjertholm (1968) have produced evidence in favour of 
Vygotsky's predictions. Their studies examined the relationship 
between egocentric speech (or "private speech", in Kohlberg's 
terminology) and age, intelligence and the demands of a social or 
a task situation. The findings in general support Vygotsky's 
belief that there is a "curvilinear course of development" leading 
to the internalization of "private speech", that "private speech" 
increases with task difficulty in the 44 and 5-year old children.
Although Luria has borrowed two key notions from Vygotsky's 
theory —  the internalization and the directive role of speech —  
some of the other explanatory concepts in his theoretical framework 
that owe to other writers may not be compatible with Vygotsky's 
assumptions, and this is a possible source of confusion when it 
comes to interpretation.
Let us recall the experiments in which exteroceptive 
signals are used as feedback signals to terminate superflous 
motor responses because the proprioceptive feedback from the 
motor system is too weak on its own (Yaholeva, in Luria, 1959c, 
1961a). The sequence is clearly described to show that the 
feedback comes as a result of the child's action. He turns the 
light off by pressing the ball, or he touches his knees so that 
the stimulation from the hand holding the balloon is no longer 
available. The feedback model is thus far tenable. Luria 
continues to assume that the feedback effect can be taken over 
by the child's own voice at the following stage; " . . .  similar 
results can be obtained if we replace the external sanctioning
25
afferentiation by the child's own speech . . .  we replace the 
regulatory action of the external signal by the child's own verbal 
command, which, owing to its more perfect neurodynamics and 
greater controllability, now becomes a good regulating mechanism." 
(Luria, 1961a, p.46).
Luria's experimental demonstration, however, does not 
demonstrate clearly that it is consistent with the concept of 
feedback. The signal as represented by the child's own voice 
seems to take place concurrently with the motor action, as can be 
seen in the following passages:
"We shall offer the child (which must respond with 
motor reactions to the conditioned optical signal) 
to accompany each movement performed in response 
to the verbal instruction by its own verbal command
'go!'" (Luria, 1959c, p.531, italics mine).
"He (Tikhomirov) asked the child to say the word
raz i (one!) or more simply —  to give a vocal
response 1^! whenever he squeezed the ball."
(Luria, 1969, p.158, last italics mine).
Children who have achieved the task are described as having strict 
"co-ordination" between their motor and verbal responses.
This is the first problem. The timing of the verbal 
response is crucial in determining the mechanism in operation. 
Simultaneous occurrence of the verbal and motor systems may not 
be "feedback" in the sense of some overt event taking place
contingent on a particular response, yet Luria states explicitly
that the verbal system is replacing the external signal. It is 
possible, in view of Luria's interest in neurophysiology, to 
suggest that with the verbal system, "feedback" can take on a
broader neurodynamic sense, so that irrespective of whether the
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verbal utterance happens simultaneously or after the motor 
response, the subject experiences intrinsic reafference —  
proprioceptively and exteroceptively —  and produces appropriate 
motor control. This interpretation can resolve the first 
problem and accommodate the feedback model, but it is clear 
already that Luria is sometimes inconsistent with the concepts 
he uses.
There is a second problem, namely the compatibility of the 
feedback model (including extrinsic events or neurodynamic events) 
and Vygotsky's assumption that speech is the superior mode of 
responding to the motor mode. According to Vygotsky and Luria, 
the concept "verbal regulation" implies planning and directing, 
and this should precede the action. Again, this creates 
difficulties in deciding the order of occurrence of the motor and 
verbal responses in experimental manipulation. As this source 
of confusion cannot be resolved immediately, it will be discussed 
later in connection with the mechanism "mediation".
Next, we shall turn to another source of influence on 
Luri a 's the ory.
Pavlovian concepts and Luria's hypothesis
In Luria's theory on the verbal control of behaviour he 
uses concepts like "the first signalling system" and "the second 
signalling system" which he has adopted from Pavlov.
Luria's theory is influenced by Pavlov's work on the 
development of higher nervous activity. Although Pavlov has not
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specificially studied the speech process, his course of scientific 
thought makes it inevitable that he includes generic ideas and 
the basic principle of the operation of the speech mechanisms 
(Zhinkin, 1961). In global terms, the formation of mental 
processes involve the establishment of new conditioned responses.
A conditioned response is formed when two stimuli become linked, 
albeit temporarily. Whereas stimuli in the "first signalling 
system" are considered to be concrete, stimuli in the "second 
signalling system", of an abstract nature, involve the utilization 
of words. A word has special properties, because it involves 
abstraction and generalization. It is not merely an utterance 
of sounds, but it carries meaning. Hence a word is a "signal 
of the signal" and speech, unique to man, is classified as the 
"second signalling system".
A child utters a word and only the impulse aspect of it 
exerts an effect. This is demonstrated by the experiment 
involving the differentiation of two lights, when the childs says 
"press" and make a motor response to one light and says "no press" 
to another light but commits an extraneous motor response,
Luria suggests that it is because the child's second signal system 
is not yet fully developed. The role of the meaning of words 
is again illustrated by Luria & Vinogradova (1959), They 
recorded the subject's defensive reflex with physiological 
measures. The procedure involved giving a mild electric shock 
to the subject' when the word "violin" was presented. Subsequently, 
marked physiological changes were recorded when a word like 
"viola" was shown and less so with a word like "flute" or
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"orchestra". The word "bow" elicited a reaction when it was 
within a list of musical instruments, but not when it was embedded 
in a list of weapons. This has implied an " entire complex 
of relations hidden behind each word" (Luria, 1969) and Luria 
sums up his ideas with, "Speech, therefore, is one of the 
essential means whereby the child finds his bearing in the 
external world, it activizes the generalized connections formed 
in past experience, which play a substantial part in the 
mediated, specifically human, form of regulation of action"
(Luria, 1957, italics mine).
Essential in the participation of the second signalling 
system, therefore, is its power to re-structure and generalize 
previous learning experience. Martisinovskaya (Luria, 1961a, 
1961b) presented preschool children with two figures —  a red 
circle on a grey background and a green circle on a yellow 
background —  and asked the children to make a motor response 
with the right hand when the first picture appeared and with the 
left hand when the second one was shown. Controlled experiments 
indicated that if the dominant feature of the figure was the 
circle, the child would find no difficulty in differentiating it. 
If, however, the child was asked to respond to the colour of 
the background, young children at 3 - 4 years old failed to 
respond appropriately. Abramyan (in Luria, 1961a, 1961b) 
altered the methods ingeniously. Using the same colour scheme 
but replacing .the circles with aeroplanes, he asked the children 
to respond with the right hand on the yellow background (the 
weather was good and the plane could fly) and respond with the
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left hand on the grey background (the weather was bad and the 
plane could not fly). Even with complicated colour combinations 
of the aeroplanes, the three-year old children responded 
accurately as instructed.
However, caution is needed here is view of the plethora 
of works set out to demonstrate the superiority of the second 
signalling system (Gan'kova, 1960; Lebedinskaia & Poliakova, 1960; 
Liublinskaya, 195 7; Pprshnev, 1964; and see Ivanov-Smolenskii, 1960) 
First of all, within the framework of the signalling systems, 
it is a serious misunderstanding to exaggerate the role of the 
second signalling system, this being an apt warning put forward 
by Ivano-Smolenskii (1960). Luria, among others, has attempted 
to give the second signalling system an autonomous directive role 
in the activity of the central nervous system. This may lead to 
"confusion in the study of the interrelationship between the 
two signalling systems and to the alienation of the second from 
the first, and in addition to their severance from objective 
reality, against which I.,P. Pavlov already placed us on guard" 
(Ivanov-Smolenskii, 1960, p.18). It is theoretically important, 
according to some critics, to maintain the delicate balance 
between word and action.
Secondly, looking at the role of the second signalling 
system in Luria's thesis, there is again the inconsistency 
between behavioural self-control by speech in the "mediating" 
sense and the '"feedback" sense already described. Classical 
conditioning theories (pas, 1969; Razran, 1961; Staats., 1968) 
have conceptualized verbal behaviour in the mediational model
(s - rv - sv - R). Russian applications of verbal self-control 
(Platonov, 1959; Sokolov, 19 72) have adopted the same line.
On numerous occasions, Luria also describes the relationship as 
if it is a mediational one: "At first such speech is mainly an 
accompaniment to the child's practical activities, or coincides 
with them; but later on it begins to precede them, the child 
inhibiting his direct attempt until he has verbally formulated 
what it is he means to do" (Luria, 1961a, p.14, italics mine).
(See also the quotation on p.28, from Luria, 1957). The 
confusion is mainly due to Luria's liberal use of explanatory 
concepts. Some writers have suggested that Luria uses "mediation" 
in its vernacular sense and not in its theoretical meaning 
(Beiswenger, 1968; Wozniak, 1972). This is the third problem.
The link with Pavlov extends further, especially in 
connection with the differentiation experiments, when the concept 
of "inhibition" is brought up. Pavlov (1960) proposes that 
inhibition can be brought about directly or indirectly, externally 
or internally; And on excitation and inhibition, Pavlov (1957) 
has this to say, " . • , if the stimulation coming to a cerebral 
cell coincides with another extensive stimulation of the 
cerebral hemispheres, or of a definite lower part of the brain, 
then it will always remain positive; given the reverse condition, 
it will sooner or later, become a negative inhibitory stimulus". 
Differential inhibition is one form of internal inhibition (i.e., 
it develops gradually and is inherent only in the cerebral 
hemisphere, vs^external inhibition, which appears with the 
conditioned reflex and is a repetition of the inhibition of the
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physiology of the lower part of the central nervous system)
(Pavlov, 1957). The process involves the removal of an excitation 
process to a stimulus which may acquire excitatory properties 
by virtue of its partial similarities to the positive conditioned 
stimulus in the experiment. Differential inhibition is subject 
to disinhibition, that is, "becoming temporarily removed under 
the influence of mild extra stimuli belonging to the group of 
external inhibitors, so as to reveal the underlying excitatory 
process" (Pavlov, 1960, p.128),
In Luria's differentiation experiment, the mechanism 
underlying the positive response in terms of excitation-inhibition 
is clearcut. The vocalization "go" produces a concentration of 
excitation, and as it is functionally consistent with the motor 
reaction required, verbal and motor reactions can co-ordinate. 
Although young children can respond appropriately to the positive 
stimulus, with the negative stimulus and the vocalization "no 
press", they produce substantial commission responses. Luria 
(1961a) attributes this to ” disinhibition*'. "The verbal reaction 
'don't press' accompanying the inhibitory signals resulted not 
in the inhibition, but in the disinhibition of the motor reactions 
which . . .  are still further stimulated by the verbal impulse 
that accompanied the given signals" (Luria, 1961a, p.58).
The vocalization per se has become the external inhibitor to 
inhibit the inhibition expected to establish with the negative 
stimulus. But when differentiation is established, the 
explanation shifts from excitation-inhibition to the second 
signalling system. This would seem to imply that as long as
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the vocalization functions in the impulse aspect, differentiation 
can be of the external kind, hence susceptible to disinhibition, 
whereas when vocalization takes on the significative sense, 
differentiation also becomes internal and stable.
Up to this point, the feedback model, Vygotsky's influence, 
the conditioned reflex and excitation-inhibition, and Pavlov's 
first and second signalling systems have been referred to.
These concepts may overlap, but they are also incongruent with 
one another in some cases. Difficulty is encountered since Luria 
is not explicit about when a particular mechanism or a group of 
mechanisms occur. Wozniak (19 72) has made an attempt to reconcile 
the Russian interpretation and Western analysis of the Luria 
theory by including on the implicit theoretical level, the three 
laws of dialectics and cultural-historical studies, and on the 
explicit theoretical level. Western as well as Russian ideas on 
feedback and inhibition. Although Wozniak (1972) has expressed 
his preference for an "inhibition" explanation of the phenomenon, 
it is undeniable that there is empirical evidence that it cannot 
accommodate. Moreover, the "reconciliation" cannot obliterate 
the fact that Luria may have been using his concepts to mean 
slightly different things.
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The Nature of Human Conflict
Many studies of Luria's theory have left out one of his 
earlier works. The Nature of Human Conflict, which can be revealing 
in terms of Luria's broad conceptualization of the verbal 
regulation of behaviour.
A crucial concept in The Nature of Human Conflict is 
"functional barrier";
The given stimulus evokes in the system a certain 
excitation; reaching the central apparatus, it, 
however, is not connected directly to the motor 
system, but is restrained by some 'functional 
barrier', and after the definite preliminary 
elaboration as a result of which there comes 
about a linking-up to the motor system, . . . 
the motor reactions do not show traces of that 
'overloading' characteristic of the preliminary 
central process. (Luria, 19 32, p.349)
Luria (1932) notes that the reaction to a signal in the young 
child of 4 to 5 years usually shows that "each signal mobilized a 
large amount of excitation, which the cortical activity of the 
child was not able to control" (p.392). A child's movement
usually reflects the intensity of the given stimulus. By contrast, 
this is seldom seen in the adults, and the reason is that between 
the stimulus and the reaction in the adult there is a regulating 
system which monitors the excitation and prevent the excitation 
from overflowing.
In search of such a mechanism in behaviour, Luria observes,
"In the activity connected with speech, . . . the transfer from 
the primitive, diffuse and direct process to the process (splits) 
into two functionally different phases —  the phase of preparation and 
of execution. By virtue of speech, the primitive inpulsiveness
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is overcome, and the direct attempts of adaptation are substituted 
by the preliminary connections in words; after this comes the 
motor execution " (p.389).
This model of speech acting as a "functional barrier" 
leans towards the Vygotsky position. Luria acknowledges that 
this is not a "natural mechanism" but one of "cultural origin".
It would appear that from the standpoint of the course of 
theoretical development his ideas on feedback are clearly a later 
development.
It is difficult to evaluate Luria's theoretical framework. 
The problems mentioned can perhaps be accommodated meanwhile by 
treating the concepts used by LUria, such as "feedback",
"functional barrier", "inhibition" and so on as different levels 
of analysis. Several possible levels of analysis can be detected. 
At the lowest level, the analysis is concerned with the actual 
processes and mechanisms involved in the verbal control of simple 
and fundamental motor responses. This is the level on which 
researchers find results controversial and disagree among one 
another most. On this level, Luria's various assumptions are 
inconsistent with each other. In fact, it has been suggested 
that this level of experimentation and analysis is inappropriate 
for the understanding of verbal regulation (Miller, Shelton & 
Flavell, 1970). On the second level, speech performs a more 
abstract role in organizing the execution of action. The work 
carried out on this level (e.g., Meichenbaum, 1975) is often 
cited in support of Luria's hypothesis. Finally, the most 
general level refers to Vygotsky's claim of the embracing function
of language and the Pavlovian consideration of language as the 
"second signalling system". The analysis here is aimed at the 
"cultural-historical" development of man and society,
Luria has unfortunately created confusion by employing 
different levels of analysis interchangeably without stating them 
explicitly. Perhaps recognition of this point would allow a 
better understanding of the controversy Luria's theory has sparked 
off in the Western literature. Whereas the feedback model 
applies better to the basic level, the "functional barrier" model 
copes well with reality on the second level, Wozniak's (19 72) 
attempted rapprochement is insufficient, and it has been suggested 
that the Pavlovian and feedback elements may best be treated 
separately (Bloor, 1977).
Some Russian work on the verbal regulation of behaviour
Only a small proportion of the Russian literature on this 
topic is available in the West. Moreover, such experimental reports 
as are available are sometimes deficient in their description of 
the methodology and statistical treatment of the results. In view 
of this, it is difficult to give a fair critique. In most of 
the available work, Luria's assumptions are adopted (e.g., Lebedinskaia 
& Poliakova, 1960; Paramonova, 1956) . Specifically on verbal 
self-regulation, Yakovleva (1958) concludes that "observations show 
that a verbal instruction can easily evoke in a child of one and a 
half to two and a half years a motor reaction, but cannot inhibit 
the process of diffuse excitation which arises as a result of this 
reaction and which is manifested in protracted motor reactions of 
the child, not coinciding in time with the signal." Measures to 
remedy this phenomenon are reported to be successful. The motor 
movement is divided into two phases, a "starting" and an "inhibitory" 
phase. The second phase is "worked up". In one method, the after 
effect of the motor movement is inhibited by means of a switch to 
a second movement. Another method is to introduce an additional 
exteroceptive stimulus into the voluntary motor act; this stimulus, 
initiated by the child's own movement, signals the end of the 
required response. This study is particularly reminiscent of 
Luria's classical experiments (Luria, 1961a; 1961b).
It is reported that Lubosky in the Soviet Union is currently 
conducting experiments on the Lurian hypothesis, and that he is not 
in total agreement with the original postulations (Das, personal 
communication, 1976). However, the exact details have not been 
published or confirmed in the West.
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Western literature on verbal self-regulation of behaviour
Replication studies
The most bitter attack on Luria's theory comes from those 
who have tried unsuccessfully to replicate his experiments (e.g., 
Bronckart, 1970; Jarvis, 1968; Miller, Shelton & Flavell, 19 70;
Wilder, 1969). Some of these studies have been reviewed
extensively elsewhere (see Beiswenger, 1958; Wozniak, 1972) and so 
will be treated briefly here except where there are issues on which 
the present writer differs from other reviewers.
Jarvis (1968) tested seventy-two children matched for 
intelligence attending nursery school and first grade. The stimuli 
were lights on a picture rabbit face. There were three experimental 
conditions: push when the blue light was on, say "push" and push
when the blue light was on, and say "don't push" when the green 
light was on. There was no support from the results for any age 
and condition interaction.
It has been argued that Luria did not use sufficient dependent 
variables to test his hypothesis, and Wilder (1969) has attempted 
to record mistakes, latency of response, stability of latency and 
perseveration. The signals in the conditions included a flashing 
light, a light which remained lit until a response was reduced, a 
flashing light plus the experimenter's feedback, and a flashing 
light plus the child's self-instruction. With subjects aged three 
years and five"years, there was no support for an age difference in 
the performance. The results challenged the view that speech had 
an impulsive function. This study concluded that speech inhibited 
additional as well as initial responses in young children.
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Miller et al. (1970) launched another attack on Luria's 
verbal control experiments. Four groups of children with mean 
ages between 3.2 years and 4.11 years were asked to perform on a 
two-choice discrimination task, verbalizing to the positive stimulus, 
the negative stimulus, both stimuli, or not verbalizing at all.
The authors found no interaction between age and conditions and 
observed that the motor responses of the children tend to precede 
their verbal responses.
Wozniak (1972) comes to Luria's defence on the grounds that 
failure to replicate Luria's work stems from a misunderstanding of 
the theory and methodology of the Russian research. He criticizes 
the experiments for their use of practice training procedures and 
repeated measures (Wilder, 1969), subjects of the wrong ages (Jarvis, 
1968) or too short and too stereotyped interstimulus intervals that 
disregard the free and natural responses of the subjects (Jarvis,
1968; Miller et al., 1970). Moreover, Wozniak (1972) attaches 
significance to the fact that all of the studies prescribed the 
response to be of a vocal-manual sequence, which he thinks to be 
contradictory to Luria's theory, although Luria's own description 
is definitely not precise enough to justify this criticism. However, 
Wozniak (1972), without stating clearly what the original methods 
should be, attacks other studies for diverging from the "spirit of 
Soviet research". This criticism lacks substance. Despite the 
fact that Wozniak (1972) has suggested several possible underlying 
assumptions in Luria's conceptual framework, based on Soviet political 
thoughts and experimental trends, it is unjustifiable to criticize 
replications by referring to the "spirit" that the original work is
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assumed to have adopted, instead of referring to the original 
methods. Regarding Wozniak's view on the conceptual framework, 
he favours the external feedback model and Anokhin's acceptor-of- 
effect explanation, but is nevertheless aware of certain 
limitations of these mechanisms; for example, he has suggested 
that the disinhibition aspect in Luria's differentiation experiment 
cannot fit in with the acceptor-of-effeet paradigm (Wozniak, 1972, 
p. 34). He is prejudiced towards the interpretation in terms of 
an "inhibitory" model, i.e., how perseverative responses are 
controlled, how responses to negative stimuli are withheld, etc., 
whereas the regulation of motor behaviour should include both the 
initiation and the inhibition aspects. Moreover, it has been 
suggested that Wozniak has ignored the developmental link between 
the impulsive and semantic properties of speech, for his "inhibitory 
mechanisms" cannot come to terms with the situation when the change 
over takes place (Bronckart, 1973). Finally, it is hardly 
satisfactory to accept Wozniak's conclusion that "there is abundant 
convergent evidence from a wide variety of sources which might be 
cited as support for the general Soviety propositions ... " (Wozniak, 
1972, p. 53). Against Wozniak, it must be pointed out that 
although he claims to be concerned with the analysis of the specific 
level of Luria's theory, some of the conclusions he reaches clearly 
belong to a different level of generality.
Detailed studies on the experimental procedures have shown 
that some of Wozniak's criticism indeed does not stand empirically 
(Bronckart, 1970; 1973). The experiment with the rubber balloon 
(Stage I) is virtually impossible for children under three years of
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age, and training is a necessary pre-requisite for research with 
children (Bronckart, 1973). Although Luria has not commented on 
this point, Wozniak is insistent that pretraining confounds the 
results. It would seem that most workers with children are 
aware that it is essential to familiarize the subject with the 
situation, and to ensure that the instructions are understood before 
the proper experiment is conducted (Bijou & Baer, 1965).
The order of the verbal and the motor responses has been a 
much-debated issue. Whereas Miller et al. instructed the child 
to speak before squeezing, the children in other experiments were 
left to produce whichever sequence they preferred. The subjects 
co-ordinated their responses in verbal-motor, or motor-verbal 
combinations, and some produce both responses simultaneously.
Deliberate attempts to manipulate the sequence of the 
verbal and motor responses have produced different results.
Bronckart (1970), who instructed the children: "When you see the
light, squeeze and say, 'I squeeze'", did not find any better 
performance with motor regulation.
Birch (1971) divided his subjects (aged 3^ to 6 years) into 
two groups. The first group were asked to make a vocal reaction 
on a block of trials, followed by a manual reaction block. Then 
they performed the vocal and motor responses combined. Half of 
the subjects were given the first two trial blocks in reverse order, 
then the combined block. The results suggested that the verbal 
and the motor systems are not independent from each other and some 
co-ordination did occur among the children of four or older. There 
was synchronization between the vocal and the manual responses in
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the combined condition, but the overall proportion, 18%, is not as 
large as to be significant. The proportion was stable in the 
vocal-manual group (24%), but increased gradually during training 
in the manual-vocal group (from 9% to 19%) . Although the figures 
are too small to be used to challenge the verbal-then-motor-response 
behavioural sequence (Wozniak, 1972), they suggest a complicated 
interaction between the verbal and motor systems which may perhaps 
be related to age and task (Birch, 1971) or to the type of motor 
response, which, according to Wolff & Wolff (L972) relates to verbal 
behaviour when gross motor responses are produced, and not so when 
fine motor responses are studied.
Susman (1971) supported Birch (1971) with an experiment 
very similar to Birch's study. A stimulus was paired with a vocal 
and a manual response. One of two lights appeared and the subject 
performed in one of three conditions: a) repeat the name of the
light, b) name the colour of the alternate light, and c) give a 
nonsense syllable. The motor response was either to touch the 
target of the same colour as the light that comes on, or a target 
of the alternate colour. The dependent measure was the latency 
of the verbal and motor responses. The results suggested that 
when there was competition between the modalities, the latency
became longer. This may imply that the motor and the verbal
response tend to compete with each other, rather than one controlling 
the other, as Bloor (1977) has proposed.
Bronckart (1970) took the issue further. He studied the
motor response to stimuli which varied between 0.5 and 5 seconds
in duration under a silent condition and a condition with the verbal
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accompaniment, "I squeeze". An interesting age trend appeared. 
Whereas in the silent conditions, all children from three years 
upwards responded with a duration depending on the duration of 
the stimuli, the duration varied in the verbal condition. From 
3 to 4 years, the results were partial or total suppression of 
this dependence; from 4 to 5 years, partial suppression; and from 
5 years onwards, the dependence on the stimulus duration was present. 
When speech was used, the motor responses were produced at the end 
of the stimulus and sometimes after it. Bronckart (1970) suggests 
that the effectiveness of verbal control depends on its preceding 
the motor response.
Bronckart (1970, 1973) further argues that Wozniak's 
inhibitory model is inadequate. At the age of 3^ to 4, some 
improvement can be obtained by means of the impulsive aspect of 
speech. In cases when a deterioration of performance occurs, 
especially among younger children, it is by virtue of the extra 
complexity of the task when a vocal response is added to a motor 
one. Bronckart thinks that the problem of regulation in 3^ to 4^ 
years old children has nothing to do with the inhibitive effect of 
speech. "This regulation has to do with the initiation of a motor 
act, a rhythmic facilitation due to the motor aspect of vocalization" 
(Bronckart, 1973, p. 434), His rejection of the inhibitory 
mechanism in favour of the initiative aspect of speech also leads 
him to reject the "disinhibition" explanation in the differentiation 
task. "If thère is a first inhibition followed by this second 
disinhibition, the first inhibition should become effective before 
the potential response and the disinhibition before the effect of
the first inhibition ... it seems hardly reasonable to imagine an 
inhibitory mechanism which intervenes after the occurrence of the 
mechanism or the response it is supposed to inhibit" (Bronckart,
1973, p. 432). This argument is based on sequential analysis.
A further proposal he makes about the temporary difference between 
the verbal and motor response mode is that the awareness of 
regulatory feedback at 3^ to 4^ of age is better at the subcortical 
level (for vocal organization) than at the spinal level (for motor 
organization). Bronckart suggests that the verbal control of motor 
behaviour could be due to the rhythm or mode of compatibility in 
the response and hence, speech is by no means the only instrument 
which can assist a child to achieve sensorimotor control. Even if 
it is, Bronckart doubts that it is a very apt instrument!
In fact, there can be marked differences between adults' 
performance and children's on the same tasks when verbal response 
is used. Reaction time had been shown to increase when adults 
vocalize and respond to a disjunctive manual reaction-time task.
On the other hand, vocalization reduces the reaction time in children 
(Fletcher, 1962).
Rondal (1974, 1976) publishes evidence generally in line 
with Bronckart's view. He carried out four sets of experiments using 
normal children aged between three and thirteen as subjects. He 
also used an adult subject group. There were fifteen studies 
ranging from partial replication of Luria's experiments to the 
investigation of inner speech recorded on the electromyograph. His 
experiments were designed to study the role of exteroceptive feedback, 
the impulse and semantic aspects of speech in motor behavioural 
control. The results consistently demonstrated the regulatory
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value of the impulse of rhythmic aspect of speech on motor behaviour, 
but failed to show any semantic effects. For example, children 
asked to say "strong" to a red light and "light" to a white light 
with equal intensity did not press in accordance with the meaning 
of the words. On the other hand, when they vocalized "strong" 
with an accent they pressed hard, and pressed gently when they said 
"light" softly. Works on inner speech in adults revealed 
interesting results. When spontaneously used, meaningful inner 
speech did not occur frequently. It was recorded massively at 
the beginning of a task, but if the problem was easy, it dissipated 
quickly. Spontaneous inner speech seems to have a flexible role, 
different from the external speech prescribed in the experiments 
reviewed so far. Its purpose may be to organize the task initially, 
delineate the problem after an error has been committed (Rondal,
1974, 1976). There are, however, flaws in Rondal's designs. His 
subjects took part in four to five experiments, each consisting of 
at least four conditions. There is no report how long the entire 
study took, or how long was the interval between each study. He 
does not account for any learning effects, nor does he correct the 
variance in his repeated measures designs by appropriate statistical 
techniques.
Even so, Rondal's experiments are among the few (e.g., 
Sokolov, 1972) that study inner speech. The marked difference in 
overt verbalization and covert verbalization discovered is important. 
When speech becomes automatized, its role is a planning one, 
operating somewhat like the TOTE system (Miller, Galanter,& Pribram, 
1960). In Russian terminology, this is related to Anokhins (1955).
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acceptor-of~effect system. However, overt speech regulation in
young children participating in the experiments mentioned so far 
hardly performs any planning or mediating role. Miller et al.
(1970) have pointed out there is no evidence to support verbal
mediation in a press/don't press experiment. The underlying 
mechanism, therefore, would seem to be totally different.
There is another problem that concerns the studies at the 
basic fundamental response level; namely, how to come to terms with 
the explanation of the performance to the positive stimulus and that 
to the negative stimulus.
Miller et al. (1970) found that verbalization to the 
positive stimulus resulted in more motor omission - and the result 
was significant. They reported too a trend that saying "don't press" 
to the negative stimulus increased commission responses. Rondal 
(197 5) observed an opposite phenomenon with his subjects responding
to the negative stimulus. Children aged 3^ to 4^ years showed an
improvement in performance when verbalization was used, as commissional 
responses decreased. This was also contradictory to the finding of 
Luria & Tikhomirov (Luria, 1961a). Rondal (1976) suggested that 
the verbalization "no" he had used could be grasped more easily than 
Luria's syntactically complicated "I don't press". He then carried 
out another experiment to show that, with the same age group, 
performance without speech to the negative stimulus was superior.
However, an indirect piece of evidence may prove Rondal 
wrong. Higa, Tharp,& Calkin (1978) tested kindergarden and second 
grade children on the discrimination experiment. One group was 
asked firstly to combine verbalization with motor response, and then
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to respond only manually. Another group performed the conditions
in reverse order. The results consistently showed that
verbalization increased onyfission errors in the positive stimulus,
in line with Miller et al. (1970). However, there is a
significant repeated measures effect on commission errors:
commission errors to the negative stimulus decreased from the
training phase with motor response alone to the phase with motor response
and speech combined. Verbalization seemed to improve performance
in the negative stimulus situation, while it was detrimental to
performance in the positive stimulus situation in the same
experimental paradigm. These findings contradict Luria*s findings
in general, and maÿ suggest that a correct response to the negative
stimulus should be viewed differently from a correct response to
the positive stimulus. One of the experiments to be reported
later will attempt to investigate this problem. We shall now
leave the first level of analysis.
When verbal regulation of behaviour is discussed at a more 
general level, the perspective opens up. De Laguna (1926) has 
discussed the role of language in directing behaviour, and he 
lists the following features of a verbal self-instruction:
1 . the need to inhibit the features of a situation to which 
responses must not be made, or to specify the features of
a situation to which response must be made, and differentiating 
them from other features of a situation;
2. the explicit specification of the details for carrying out a 
course of action;
3. the simplication of complex situations by focussing attention 
on the relevant property of a situation for a given purpose;
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4. the specifying of the relationship of objects to one another, 
or the properties of many objects, or of the absence of a 
property.
In short, language structures and organises, and De Laguna sees 
internalized verbalization as the first step, ontogenetically, of 
thinking, which is remarkably similar to the view of Vygotsky 
(1962) and Luria (Luria & Yudovich, 1959). Obviously, in the 
West, one is not short of a conceptual framework in which to study 
the verbal regulation of behaviour. "The saying out to oneself 
what one is about to do is a preparation for the primary acts that 
are to follow. It is not simply that each act is individually 
and separately prefigured and thus prepared, but the serial 
organization of behaviour is thus preestablished by speech ..." 
(O^Laguna, 1927, p. 301). De Laguna goes on to discuss language 
and its ability to control behaviour conceptualized as "mediatedness 
of behaviour" in her terminology. This assumption is shared by 
many, although the idea may be expressed in different concepts, such 
as "plan" (Miller, Galanter & Pribram, 1960), "schema" (Piaget, 1970) 
and "routine and subroutine" (Bruner, 1973). Quite possibly Luria's 
assertion that speech "mediates" higher mental functions comes close 
to these interpretations. Therefore, it must be pointed out that 
when Wozniak (1972) argues strongly against the use of mediation 
as S-rv-sv-R mediation, he is correct insofar as mediation is 
referred to}its narrow meaning, or as it has been used by Kuene 
(1946), Jeffreÿ (1953), Kendler & Kendler (1959), Reese (1962), etc. 
Moreover, as mentioned earlier, Wozniak has been limited by his 
preference for the mechanism, and failed to look at the problem from
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another angle. It is regrettable that he has to reject studies 
that support Luria's findings either in terms of mediation (Joynt 
& Cambourne, 1968) or in terms of initiation (Bem, 1967). Now 
that the concept of mediation or mediatedness has been >
it may be safe to accept the assumption made in the studies to be 
reviewed below that speech may act as a mediating mechanism at 
the higher level of organization.
Support for the verbal self-regulation of behaviour
Birch (1956) found that if children (aged 4 to 1\ years) 
were asked to press a lever down and keep it down, there was a 
tendency for them to release the lever after 30 seconds. If the 
children were given a command to maintain the press, the tendency 
to release decreased. However, constant verbal reminders were 
needed to maintain performance. Although this study is not 
concerned with self-instruction, it implies that a verbal command, 
though effective, can be short-lived.
Bem (1957) aimed at training children as young as three to 
four years old in self-instruction. The task involved the child 
counting aloud the number of lights lit up on a panel. Afterwards, 
they were asked to repeat the count or to press a lever down to 
turn off the lights, or to do both. The three-year old subjects 
were correct only 27.6% of the occasions when they pressed and 
counted. Bem suggested that failure in verbal self-regulation was 
a learning deficit and not a developmental deficit, as the three-year 
olds could be taught and benefited from a training programme using 
fading techniques. However, it is suspected that counting is a
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special kind of speech form. In this study, apart from providing 
an estimate of the number of lights, it provides a rhythm for the 
pressing. The success of counting to control behaviour cannot be 
generalized perhaps to other types of verbal self-instructions.
Beiswenger (1971) carried out an extensive study on the 
psycholinguistic aspect of language in organizing behaviour. He 
went further than the Lurian type instructions and investigated the 
difference between commands of different syntactical structures.
He found that a conditional-type command was most difficult for his 
subject. Although the instructions were given by an experimenter 
in this study, the implications would be equally valid for self- 
instructions.
Independent of Luria's influence are the group of operant 
studies on the verbal and nonverbal responses. They have highlighted 
the close relationship between the verbal and the motor modes. The 
basic premise is that verbal and motor behaviour belong to the same 
category of operants. An "interaction" can take place on the basis 
of some shared cue properties (Lovaas, 1961, 1964a). This can be a 
common reinforcing stimulus so that the manipulation upon one behaviour 
change may lead to a responding change on another behaviour; or a 
stimulus generated by one behaviour can function as a secondary 
reinforcer for another behaviour; or any behaviour reinforced can 
serve as a discriminative stimulus to another behaviour. The 
majority of studies report selectively reinforcing some aspect of 
verbal behaviour and consequently observing an increased incidence of 
nonverbal behaviour. This has been demonstrated in aggressive 
behaviour (Lovaas, 1961), food intake (Lovaas, 1964b), playing and
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the choice of toys (Sherman, 1964), the speed in responding on a 
lever (Lovaas, 1964a) and paper-picking (Kurtz, Neisworth, Goeke,
& Hanson, 1976). Lovaas (1964a) claims that "the interaction 
observed between verbal and nonverbal operants could potentially 
be observed between any operants." Successful results have been 
reported when the reinforcement is contingent on the correspondence 
between saying and doing (Risley & Hart, 1968). Israel & O'Leary 
(1973) suggest that an established "say-do" correspondence is more 
stable than the correspondence established by reinforcing "do-say". 
They stress that simply reinforcing verbal behaviour is insufficient 
to bring about nonverbal behaviour change and that it is necessary 
to reinforce the correspondence of two operants. Although these 
operant studies have illustrated the interdependence between verbal 
and motor behaviour, their assumption has diverged from the stand of 
most of the studies reviewed here, as verbal behaviour is treated 
without any reference to its wider intellectual context, e.g., the 
link with thinking.
An impressive attempt to bridge the gap has been made by 
Meichenbaum (Meichenbaum, 1973, 1974, 1975). However, some of his 
earlier experiments have several flaws. Meichenbaum & Goodman 
(1969a) compared the influence of instructions such as "faster", 
"slower" and a two-letter control word on children's tapping task 
along three parameters: experimenter delivered, overt self-verbalized
and covert self-verbalized. While in the experimenter-controlled
condition, the rate of the instruction to be delivered was calculated 
individually from the subject's baseline rate, subjects in the self­
instructed conditions were simply told to tap "according to the way 
the word means". Consequently, the timing of the self-instructions
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was not controlled, and it was not clear whether this could affect 
the rate of tapping, or for that matter, whether the self-instructed 
group could be compared with the experimenter-instructed group.
The results, according to Meichenbaum & Goodman (1969a), supported 
the semantic influence of speech on behaviour. However, this 
applied only to the utterance "slower". The effectiveness of the 
word "faster" was observed only in the overt condition of the 
kindergarten group and the covert condition of the first grade 
children. Meichenbaum suggested that may be in some ways the 
production of a verbal response also interfered with the production 
of a manual response, so that the final result could not be always 
facilitative. But the experimenters were more concerned with the
general findings, arid there was not enough evidence from the data to 
substantiate particular interactions between the meaning of the word 
and motor response.
The study was replicated (Meichenbaum & Goodman, 1969b) and 
also reported was a study using a differentiation task. The 
performance on the two tasks was related to conceptual tempo —  
reflection-impulsivity (Kagan et al., 1964). In the discrimination 
task a random sequence of twelve blue and twelve yellow lights were 
presented. Children were pretrained to say "push" to one colour 
and "don't push" to another colour. Then the children were asked 
to push a foot pedal down when the blue light came on and not to 
push when it was the yellow light. Meichenbaum & Goodman (1969b) 
labelled it the covert verbalization condition (it would seem more 
like a silent condition). In the next condition —  the overt 
condition —  they accompanied the motor reaction with verbalization.
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The subjects were given the Kagan Matching Familiar Figures Test 
(MFFT) for a measure of their conceptual tempo. Apart from a 
faster baseline rate in the impulsive children, conceptual tempo 
was found to bear no significant relation to the effects obtained 
in the verbalization to the single-tapping task. Otherwise, the 
results of the original experiment were replicated.
On the foot-lever experiment, there was a marked difference 
in the performance between the impulsive and the reflective subjects. 
Impulsive children emitted three times as many commission errors 
in the covert condition as the reflectives in the same condition, 
whereas in the overt condition no difference was found. The 
facilitative function of speech on the impulsive group in the overt 
condition provided support for Luria's hypothesis, though there might 
be several possibilities in interpreting the results in the covert 
condition:
a. Although the children were not instructed to use covert 
verbalization, the reflectives could have made a connection 
between the pretraining and the foot lever experiment and have 
therefore used covert verbalization, whereas the impulsive 
children did not.
b. If both groups had used covert verbalization, the impulsive 
children used it less effectively for some unknown reason.
Wozniak (1972) thinks that it was because the impulsive children 
responded too fast in their motor response^for the verbalization 
to occur. '
c. If neither group connected the verbal pretraining with the foot- 
lever task and neither group used covert verbalization, the 
difference in performance would be related to other unspecified 
individual differences.
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The problem lies in the design; there is no genuine silent condition 
in which the subjects did not get any verbal pretraining. Moreover, 
covert verbalization, assuming that it had occurred, was difficult 
to record or monitor. It seems that only the results in the overt 
condition can be accepted with confidence.
The ambiguous results in the covert condition have led to 
misinterpretation. Wozniak (1972) asserts that impulsive children 
responded too quickly with their foot for verbalization to occur.
This is unsatisfactory and the problem stems from the fact that his 
"inhibitory mechanisms" eschew other interpretations in terms of 
initiation or mediation. For example, the child is expected to 
press the balloon and then say "press" so that superflous responses 
are inhibited. Verbal self-instruction is not expected to inhibit 
the pressing of the lever. However he has to include results that 
would support Luria's claim, results not including this inhibitory 
mechanism in the interpretation. Wozniak (1972) concedes that in 
Stage III, "it demands that verbalization precedes response since 
the effect of the verbalization is to organize the behaviour" (p. 50, 
italics mine), because the inhibitory model has difficulty in 
explaining the transition from the impulsive control to the 
regulation by the significative aspect of speech. On the other 
hand, Rondal (1976) would regard "organization" as belonging to a 
higher level of mental processing, and inner verbalization usually 
precedes motor response.
Wozniak (1972) justifies himself, "This explanation would 
be supported by mean latencies to the overt verbalization of "don't 
press" in impulsive children but not in reflective children which 
were longer than mean latencies to errors of•commission in the covert
condition, suggesting, in other words, that latency to verbalize 
was long to enough to preclude the average occurrence of verbal 
responses preceding errors of commission in the covert condition"
(p. 50). He has made two assumptions here. Firstly, that the 
covert condition involves covert verbalization and not a silent 
condition. Secondly, he assumes that covert verbalization in 
impulsive children differs from that in reflective children as they 
have differed in overt verbalization. Meichenbaum (1971) only 
reported that impulsive children used the verbal utterance as a 
tapping metronome, whereas the reflective children tapped several 
times to an instruction, which served more like a cue, or reminder 
of how to respond. Among other studies, those by Birch (1971) also
deal only with overt verbalization. All evidence reported on 
covert verbalization suggested that it precedes a motor act (Rondal, 
1976) and was faster in latency than an actually spoken one (Sokolov, 
1972). Since Meichenbaum & Goodman (1969b) did not report this 
data, we may doubt Wozniak's description of their work as "perhaps 
the clearest evidence yet published in support of the empirical 
phenomena which Luria has described" (Wozniak, 1972, p. 50).
There is one more aspect of the finger-tapping task that is 
worth discussing. The children in Meichenbaum & Goodman (1969a) were 
five years old (kindergarten and first grade) and should be at 
approximately Stage III in Luria's paradigm when the semantics of 
the word can assume an influence. However, the word "fast" actually 
slowed down the finger-tapping relative to the baseline in some 
children, and this was glossed over by Meichenbaum & Goodman (1969a) 
when they suggested some "functional control" by speech on behaviour, 
without specifying the direction of the control.
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When the rate of pressing is compared with the baseline 
rate, verbalization of the two-letter word depressed lever 
pressing, which may suggest that verbalization was an extra task 
for the subjects to cope with. The semantic influence of "slow" 
combined with the utterance per se produced a more pronounced 
slowing down effect. The word "fast" created inconsistent results 
because there was a conflict between the semantic aspect to tap 
"fast" and the extra verbalization. There has already been a 
suggestion that combining motor and verbal responses results in an 
overall increase in latency compared with the two modes performed 
separately (Birch, 1971). It would also appear that the effects 
of verbalization would be different for a task requiring continuous 
performance, e.g., tapping and when the latency is a dependent 
variable, and for a task requiring accuracy of discrete responses, 
e.g. discrimination.
Despite the methodological constraints of Meichenbaum's 
earlier studies (Meichenbaum & Goodman, 1969a, 1969b) the potential 
of the regulatory power of self-instruction has far-reaching 
implications. Self-instruction is now applied to a more abstract 
level to regulate complicated behaviour in a clinical setting 
(Meichenbaum, 1975). And it is probably at this level that the 
more abstract version of Luria's theory receives most convincing 
support. Refinements of the procedures have included a package to 
train patients through modelling, learning to verbalize overtly and 
then covertly -(Meichenbaum, 1971; Meichenbaum & Goodman, 1971) and 
in formulating problems and individual specific instructions for 
the patients to repeat to themselves (Meichenbaum, 1973, 1974, 1977)
An alternative interpretation
It has been suggested in the review of Meichenbaum &
Goodman (1969a) experiment that verbalization has different effects 
on performance, depending on the meaning of the word uttered.
Bloor (1977) suggested that the effects of verbal self-regulation 
should be analysed in terms of "load", according to the "limited 
capacity theory" (Broadbent, 1958).
Bloor (1977) gave subjects a sequence of red and blue lights, 
and they were asked to give the name of either red or blue and press 
either a red or a blue button. There were four experimental 
conditions: 1) the colour of the light, the button pressed and
the verbal response were all the same; 2) the button pressed 
agreed with the light, but not with the verbal response; 3) the 
verbal response agreed with the light, but not the button pressed; and 
4) the verbal response was the same as the button pressed, but 
incompatible with the light. The predictions according to the 
Capacity Theory and Luria's theory would differ. On Luria's 
hypothesis, the performance on Conditions 1 and 4 would be similar 
because the speech regulated the response, whereas the Capacity 
theory would expect the verbal response to be a burden, so condition 
4 would be the most difficult because the subject had to cope with 
switching both the verbal and the motor responses round to a different 
stimulus colour. The results supported Bloor's view.
Regarding Conditions 2 and 3, when either the verbal or the 
motor system comes into conflict with the stimulus, the Lurian 
prediction would expect the dominance of the verbal system, whereas 
the Capacity theory would predict the performance to be based on the
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factors governing whether either or both the verbal and the motor 
system exceeded their capacity. The observation on "opposite" 
responses showed that whenever the response modality was incompatible 
with the stimuli, that response mode give more "opposite" responses. 
The system which was compatible with the stimulus would dominate.
This was in line with the Capacity theory, although attempts to find 
out quantitative values of the capacities of the response modes gave 
unconclusive results. The Capacity theory, however, is not the final 
answer, because Bloor has only provided those data that best support 
the Capacity point of view. He has admitted that there are results 
which could equally be explained according to Luria's hypotheses 
and has tried to match the Luria's thesis with the Capacity theory. 
According to him, Luria's theory would fare better when the two 
motor and verbal responses were incompatible with one another and the 
Capacity theory would explain the situation better when the stimulus 
and only one mode of response is compatible. It seems that Luria's 
explanation would still be plausible in some cases.
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Variables associated with verbal self-control
Notwithstanding the controversy over the validity of the 
verbal regulation phenomenon described by Luria and the debate over 
the underlying mechanisms that relate the motor and the verbal 
systems, many other studies have been carried out inspired by 
Luria's suggestion. Most of them are empirical in nature, such 
as testing the Lurian model on different samples of children (Joynt 
& Cambourne, 1959; Schubert & Cropley, 1972), relating self-instruction 
to other methods of instruction (Bender, 1976), studying how talking 
to oneself aloud may vary with the manipulation of external variables 
(e.g., time allowed) and its subsequent effect on performance 
(Murray, 1979), as treatment packages, and so on. Bain (1976) 
studied the verbal regulation process in bilingual children, but 
this study only mentioned adult-delivered instructions. Tizard 
(1962) studied the connection between performance on a Lurian-type 
task of normal children who were classified into either a "timid" 
or an "aggressive" group by their teachers. But the findings were 
inconclusive, possibly due to the fact the children were not rated 
on a proper children's personality scale,
Katz (1974) examined the effects of aging on the verbal 
control of behaviour. He developed an Impulsivity Scale based on a 
24-item list of different types of tasks described by Luria. It 
was used with three to four-year old children in an earlier study 
he described. The scale was given to two groups of elderly subjects, 
aged between 65 and 75 years and between 80 and 96 years. The 
results suggested that verbal control of behaviour tends to persist 
fairly late into life, but at and after 80 years, this function begins 
to deteriorate.
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Social class is also a much studied variable. Golden, 
Montare & Bridger (197 7) reported that two-year old middle class 
children responded better to verbal command, while Meade & Saltz 
(197 2), when comparing lower class black and middle class white 
families, found that lower social economic class children produced 
a considerable degree of impulsive and omission errors in a Lurian- 
type task at both nursery and first grade level.
Other studies are concerned with the practical applications 
of verbal self-regulation (Schubert, 1969, 1970, 1973). Schubert 
(1973) argues that Luria's theory on verbal regulation is directly 
related to a theory of intelligence because the ability to utilize 
verbal concepts in learning and to organize the environment is a 
major factor in learning. He has designed a Verbal Regulation of 
Behaviour (VRB) Apparatus to measure this aspect of intelligence.
The tests have the advantage of covering various learning situations, 
and the battery has been administered to white children as well as 
Canadian Indian subjects (Schubert & Cropley, 1972) and to cerebral 
palsied children (Burland, 1959). However, the results from a 
different ethnic group have indicated that the test is not "culture- 
fair" (Schubert & Cropley, 1972), Work is being carried out to 
standardize the test but to date no further data are available.
Apart from being used as an assessment tool, verbal self- 
instruction also serves as a means to promote behavioural change: 
it can regulate the movements of cerebral palsied children (Cotton 
& Parnwell, 1968), increase studying time (Miller & Gimpl, 1972), 
focus concentration and the thinking process in college students 
(Klinger, 1974), correct hand-writing (Robin, Atmel, & O'Leary, 1975),
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promote the habit of picking up waste paper from the floor (Kurtz 
et al., 1976) and, above all, modify overactive behaviour (Bender, 
1976; Bornstein & Quevillon, 1976; Douglas, Parry, Mafton, & Garson, 
1976) or decrease impulsive performance in school children (Nelson 
& Birkimer, 1978; Palkes, Stewart, & Freeman, 1972; Palkes, Stewart,
& Kahana, 1968).
In view of the theoretical evaluation presented at the 
beginning of this chapter, it is interesting to note that while 
researchers are debating whether the initiation or the inhibitory 
mechanism explains verbal regulation, and mostly agree on the former 
(Bem, 1967; Bronckart, 1973; Rondal, 1974; 1976), the parctical 
applications of verbal self-regulation are mostly concerned with 
inhibiting and controlling behaviour. The data in the experiments 
by Meichenbaum & Goodman (1969a) and by Higa et al. (1978) have 
suggested that to speed up a response or to produce one could be 
explained by a different mechanism from slowing down a response or 
inhibiting one. Indeed, if Bloor's (1977) suggestion that the 
Capacity theory accommodates verbal self-regulation better was correct, 
it would be expected that it would explain the initiating and 
inhibitory aspect of behaviour. Moreover, as the review has 
proposed dividing the observations into various levels of analysis, 
the Capacity theory too should be tested for its applicability.at 
least on the basic and middle level of generality.
Before going into the experimental sections of this thesis, 
the concept of verbal self-control will be examined in one group 
of studies, namely, the delay of gratification.
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Delay of gratification and verbal self-control
The perspective is broadened by the inclusion of delayed 
response studies - the delay of gratification, or resistance to 
temptation, as it is sometimes called. Self-instruction is an 
important component in the delay of gratification paradigm and is 
relevant to the present review.
Earlier studies by Mischel (1966), which focussed on the 
external processes which may influence voluntary delay of gratification, 
have systematically demonstrated the relationship between a decision 
to delay rewards and the direct measures of variables which could be 
subsumed under an ego-strength construct in psychodynamic literature.
It has been found that among children aged between 6^ and 11*2, the 
willingness to wait for a delayed but greater valued reward rather 
than obtain an immediate but less valued reward decreased with the 
increase of the time interval they were required to wait. This 
was especially marked among older children, who were more sensitive 
to temporal discrimination (Mischel & Metzer, 1962). The delayed 
reward is preferred subject to its availability (Mischel & Masters,
1966) and the child's previous experience of being rewarded (Mischel 
& Staub, 1965). Modification strategies have also focussed on the 
external correlates through the use of modelling, including such 
experimental manipulations as live or symbolic models, "rewarding" or 
"nonrewarding" models (Bandura & Mischel, 1965; Mischel, 1966; Toner, 
Parke & Yussen, 1978), black or white model (Crane & Ballif, 1976) 
or the subject having acted as a model himself (Toner, Moore &
Kidder, 1977).
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But there is also a congitive aspect to the delay of 
gratification. The attentional factor has been examined in depth 
(Mischel & Ebbesen, 1970) and there is evidence that when the child 
is distracted while he is waiting for the reward, or if the reward 
is out of sight, the child finds it easier to wait longer. This 
latter finding calls in question the conventional expectation that 
waiting in the presence of reward lengthens waiting time. The 
distraction can be provided by having other toys available to play 
with, thinking about something else, or if the reward is present, 
thinking about the reward (Mischel, Ebbesen & Zeiss, 1972).
Even when the subjects are not given anything else to do or 
to think about (in the "nothing" or control condition), many of them 
generate spontaneous means of distraction, such as singing to 
themselves or repeating the contingency of the delay. Attention to 
the delayed reward, therefore, seems to be but one component that 
produces effective results in the delay of gratification paradigm. 
Anecdotal reports by subjects suggest that other methods also enhance 
delay effectively. For example, some subjects wait passively for 
the reward, in spite of thinking about the outcome. It is possible 
that ideas or images are difficult to control, in the sense that 
subjects can still concentrate on different aspects of the same 
object.
As a result, some experimenters decide to ask their subjects 
to verbalize overtly what they are thinking in order to control the 
subject's activity or ideation during the time they wait. In some 
ways, the results from verbalization studies have confirmed Mischel's 
results on ideation that verbalization of the reward could considerably
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reduce waiting time to even less than the no verbalization condition 
(Toner & Smith, 197S’) . But a follow-up study by the same authors 
did not find any systematic relation between the subject's 
verbalization and their looking at the reward placed on the table 
(Toner & Smith, 197 8) . The most effective instruction to encourage 
resistance to temptation is to verbalize the rules (Miller,
Weistein & Karnoil, 1978; Toner & Smith, 1978). This is supported 
by Fry (1978) who further demonstrated that children who engage in 
self-instruction for a longer time (the high-verbalizers. Fry's 
terminology) resist temptation better than the low-verbalizers, 
and that the effectiveness of verbalization the rules also interacts 
with locus of control (Fry & Preston, 1979). Children who are 
high internalizers (who think that they have a higher degree of 
control of their life events) respond better to verbal self-control 
than low internalizers. Karoly & Briggs (1978) have suggested that 
verbalizing the rationale in a delay paradigm rather than some 
arbitrary rule facilitates waiting. Sawin & Parke (1979) did a 
study on second grade children in a resistance to temptation situation. 
One type of verbalization involved simply stating the prohibitive rule, 
while another type of instruction focussed the subjects' attention 
on an alternative permissible behaviour during the waiting time.
The latter self-instruction was more effective. These findings, 
together with work on verbal self-control against rule-breaking 
(Burron & Bucher, 1978; Monahan & O'Leary, 1971; O'Leary, 1968) 
have refined substantially the method of self-control by verbal 
self-instruction.
Instead of analysing the technical details of verbal self-
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instruction to resist temptation, Patterson & Mischel (1975a, 1975b)
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deal with broader cognitive/attentional factors in the delay of 
gratification situation —  they interpret the instructions as 
"plans". Children were shown a box on which was painted the 
face of a clown, and were told that they could play with it as long 
as they did not touch or look at the toy in the experimenter's 
absence. They were provided with "plans" to resist the temptation 
when the clown box "asked" them to play, A "task-facilitating 
plan" was; you can just lock at the pegboard (the task the 
subjects were asked to do) and say "I'm going to look at my work," 
The "temptation-inhibiting" plan was: to say "I'm not going to
look at Mr, Clown Box," A third condition was to combine the 
task-facilitating and the temptation-inhibition plants, Patterson & 
Mischel (1975a) showed that the temptation-inhibiting plan was more 
effective in resisting temptation, and that the combined condition 
was not better than the temptation-inhibiting plan operating alone. 
These results may be compared with those obtained by Hartig &
Kanfer (1973), who found that verbalization of the positive 
consequence or the negative consequence or the instruction not to 
transgress enabled the subjects to resist temptation successfully. 
Both studies imply that if the verbalization can be directed 
toward the exact purpose of the situation, it is more effective 
than any less related instructions. Furthermore, the more 
elaborated and substantive the "plans", the more effective they 
are in delaying the urge for gratification (Mischel & Patterson, 
1976). This comes very close to the suggestion made by Meichenbaum 
(1977) that the self-instruction should be detailed in describing 
the problems and also the coping methods in his cognitive- 
behaviour modification techniques.
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Despite all these reports on successful manipulation, the 
lasting effects of verbal self-instruction or resisting temptation 
are doubtful. Monahan & O'Leary (1971) reported 69% of cheating 
incidents subsequent to a correct self-instruction. The same 
study also suggested that if the children could cheat by another 
means, like tempering with the timer which controlled the length 
of the session in their case, the self-instruction, albeit correctly 
repeated, had no effect. So a lot seems to depend on the task 
variable chosen for a study and a careful design, if confounding 
results are to be avoided.
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Summary
This chapter began with a description and a critique of 
Luria's hypothesis on the verbal regulation of behaviour. Special 
attention was paid to the replication studies and studies that 
have been conducted within Luria's framework. The mechanisms 
underlying the concept "verbal regulation of behaviour" have been 
examined, and several possible explanations have been discussed.
The suggestion that one can reject the idea of verbal regulation 
simply on the grounds that researchers have failed to replicate 
Luria's findings is dismissed.
There are suggestions that speech regulates through its 
initiative or impulse aspect (Bronckart, 1971, 1973; Rondal, 1976).
The same authors found no evidence to support the semantic aspect 
of verbal self-control, i.e., when the meaning of the instruction is 
involved. Wozniak (1972), on the other hand, favoured "inhibitory 
mechanisms" as an explanation. Others, like Birch (1971) and 
Susman (1971) approached the problem by studying the co-ordination 
and temporal order of speech and motor behaviour, to determine which 
of these two system was superior to the other. The phenomenon has 
also been analysed in terms of operant psychology. Meichenbaum, 
before developing his clinical treatment techniques using verbal 
self-control, also studied the semantic regulation of speech on 
motor behaviour (Meichenbaum & Goodman, 1969a, 1969b, 1971). One 
of the most convincing alternative explanation is that of Bloor (1977), 
who proposed that verbal regulation of behaviour can also be understood 
in terms of the Limited Capacity Theory.
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In sum, most of the studies have suggested that Luria’s 
theory stands in need of refinement. But, these studies have 
belonged to different levels of generality and have criticized 
Luria from their particular perspective. Luria’s hypothesis spans 
several levels of abstraction and a critique of his work is difficult 
because he is an ecletic theory builder whose work has spanned from 
the most technical experimentation of elementary responses to the 
postulation of an abstract and general theory of socio-cultural 
basis of human behaviour.
Some empirical studies adopting Luria's ideas have been 
mentioned, but most of them eiriployed Luria's methods or broad 
framework without understanding the underlying mechanisms.
The present investigation focuses on behavioural self- 
restraint, so the last section of the review, dealing with studies 
on delay of gratification, and especially recent attempts to employ 
self-verbalization in enabling subjects to resist temptation, provides 
a link between Luria's conceptual line and the control and inhibition 
of behaviour.
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CHAPTER TWO
VERBAL SELF-INSTRUCTION AND DELAYED RESPONSE PERFORMANCE
(Experiment 1)
It was suggested in the previous chapter that Luria looked 
at the phenomenon of verbal behavioural control from different 
levels of generality. Although he does not point this out clearly, 
attempts to replicate and interpret his hypothesis have shown that 
different models can be postulated to explain the regulatory role 
of speech depending on the type of tasks chosen and the verbal 
strategies employed. The present experiment and the two others to 
be reported in this part are adaptations of Luria's experiments on 
simple motor responses in lever-pressing and discrimination. Based 
on the results of this level of experimentation, the experiments in 
Part III will deal with other types of tasks at the next level of 
execution.
One type of behavioural control is inhibition (as opposite to 
initiation). In Luria's classical experiments, a child is said to 
have developed inhibitory control when:
a) he does not perseverate on a response he makes to a stimulus;
b) he does not press when the negative stimulus is presented in a
discrimination task.
For a child who cannot perform these tasks, self-instruction can help 
according to Luria's paradigm:
a) he can say "press" to himself and make a single response; say
"go, go" and press twice, and older children can say "twice" and 
press twice;
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b) say "no press" to himself and not react in the motor mode when 
the negative stimulus is presented.
However, when the regulatory speech has only reached the impulse 
stage, the child will:
a) press only once when he instructs himself, "twice";
b) press even when he has instructed himself "no press".
The most common explanation is that when this happens, speech is not 
yet functioning on the significative level. Wozniak (1972) gives a 
slightly different explanation, that the inhibitory mechanism of 
speech is only at the "discrete" stage (Wozniak's label for this 
stage). "Twice" or "I shall press twice" produce discrete responses 
because the reafferent feedback prevents further responses from being 
produced. Wozniak also argues that a commission response to the 
negative stimulus represents a failure and is due to "disinhibition'.'
The confusion of this interpretation has been discussed (see p.4"7.) 
and will not be repeated here. Another plausible explanation is the 
application of Broadbent's Limited Capacity Theory (Bloor, 1977).
None of these explanations have been tested in a delayed response 
paradigm, and this is what the present experiment investigates.
It has been implied that initiation and inhibition may be 
under the control of different mechanisms (Higa et al., 1978). 
Therefore, it seems appropriate to look at responding and nonresponding 
separately, under conditions in which either self-instruction or no 
self-instruction is employed. The responding situation requires the 
child to make a motor response on the presentation of a visual 
stimulus; the nonresponding situation (actually delaying a response)
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requires the child to wait for a specified period of time before 
making a motor response. A delayed response has the advantage 
of demonstrating whether a subject can actually wait, or inhibit 
his response temporarily, because it is often difficult to 
decide whether the absence of a response indicates genuine inhibition, 
or merely that the subject is not paying attention and hence not 
responding.
Another issue of interest is the order of the verbal and 
the motor responses, often the source of debate as to how verbal 
regulation operates. Beiswenger (1971) mentions that young 
children between the ages of 3 and 5 respond to the temporal order 
of clauses rather than the syntax of the temporal indicator. 
Consequently, the instructions "to say 'go' in response to each 
flash of light and at the same time press the ballon" (Luria, 1961a) 
would imply the same temporal order to the child as "to say 'squeeze' 
whenever the positive stimulus appeared and then squeeze the ball" 
(Miller et al., 1970). The present experiments are not designed 
specifically to test this particular issue, but the children are left 
to adopt their spontaneous sequence, which is noted so that the 
comparison can be made.
In general, it is expected that the ability to perform on 
the delayed response task will increase with age. Other predictions 
included:
1. In the responding condition , all the subjects will perform
better when verbal self-instruction is uëed than when it is not. 
This follows from Luria's verbal regulation prediction. The 
inhibitory interpretation predicts results in the same direction
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as Luria. On the other hand, the competition or limited 
capacity theory would predict poorer response in the speech 
condition in terms of motor commission and possibly verbal 
omission.
2. In the delayed response condition, the use of self-instruction 
will be detrimental to the performance of the youngest (3-year 
old) age group and possibly the middle (4*5-year old) age group, 
because according to Luria's prediction, they are still 
responding to the impulse aspect of speech. The older group 
will be facilitated by verbal self-instruction. The competition 
hypothesis would predict better performance in the speech 
condition, because the verbal utterance will substitute for any 
superflous motor responses. However, the competition hypothesis 
also expects a "paying back" or compensation effect, in that the 
delayed response required will also be omitted, because the 
verbal response has curtailed the motor one. This is inhibition 
of a kind, although Wozniak's "inhibitory" explanation would 
predict the results in line with Luria's prediction.
As mentioned in the Introduction, individual differences in 
personality are another variable related to behavioural restraint. 
Conventional belief would lead one to predict that "impulsive" 
children will find it harder to restrain themselves. However, the 
conceptualization and methods of measurement of impulsiveness are 
varied (see Chapter Seven), and particularly when the subjects are 
young children,, there is a shortage of appropriate personality 
measures. It is for this reason that a teacher's rating scale has 
been developed (see Chapter Six), The scale provides a measure of
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extraversion, neuroticism, psychoticism and what a teacher would 
consider to be a "good" child. It is predicted that children 
who are rated by the teachers as high on extraversion and high on 
neuroticism will be less able to perform well on inhibition trials 
than those rated by their teachers as low on extraversion and 
neuroticism. Children considered to be "good" by the teachers 
are predicted to attain high accuracy on the trials. No specific 
predictions are made regarding the scores on Psychoticism.
Methods
Subjects
The children participating in the experiment came from 
Preston Park Infant and Nursery School and Kinton Nursery Group 
in Sutton, Surrey. The sample consisted of 48 children (25 girls 
and 23 boys) divided into three age groups. The first group was 
made up of 8 boys and 8 girls (mean age = 77 months). The second 
group had 7 boys and 9 girls (mean age = 54 months) and the third 
group consisted of 8 boys and 8 girls (mean age = 42 months). They 
will be referred to as the Old, Middle and Young age groups 
respectively. (See Table 1 for the means and standard deviations.)
Apparatus
The apparatus was made up of three portable components.
The response unit was an 8" x 8" x 8" metal box. On the top right 
hand corner of the front panel was a buzzer. Two light bulbs, one 
blue and one yellow, were placed 6" apart on the top half of the 
panel. A response lever with a red rubber ball attached to its end 
protruded from the centre. The response lever could be pressed
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Table 1 Means and standard deviations of the ages of the 
subjects (in months)
Total Sample Male Female
X S.D. X S.D. X S.D.
Total Sample 55.08 18.85 65.66 16.19 65.08 17.25
Old Group 77.13 3.05 77.38 1.13 76.87 5.27
Middle Group 54.50 4.93 54.85 6.83 53.56 4.78
Young Group 38.94 4.27 38.75 3.92 39.13 4.88
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downwards but not in any other direction. The response box was 
shown and described to the subjects as a "funny face with two eyes 
and a long red nose" (Figure la and b).
A digitimer was used to regulate the time and sequence of 
the light and buzzer stimuli. The first decade (see Figure la) 
was used to regulate the time of the full cycle. This means the 
length of time taken between the onset of the light to the termination 
of the sound of the buzzer plus one second. The second decade 
regulated the time interval between the onset of the light and the 
onset of the buzzer. In the experiment, it was set to vary between 
2 seconds and 4 seconds. The third decade controlled the length 
of the buzzer, set to last one second. The fourth decade marked 
the interval between the buzzer going off and the onset of the light. 
This was. set at 4 seconds, allowing sufficient time for the 
experimenter to record the response and reset the delay interval.
The last decade was not used. The latency of the motor response 
was recorded by a Reaction Timer, which reset itself automatically 
and started recording every time the light came on. Finally, there 
was a hand switch connected to the response box for the experimenter 
to select the colour of the light to come on. The circuit diagram 
of the entire unit is shown in Appendix 1.
The verbal response of the subjects was recorded by a portable 
casette tape-recorder. The noise made by the press on the lever 
was also recorded. This served as a guide to check the sequence 
of occurrence or the co-ordination between the motor and the verbal 
responses.
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Figure la Apparatus for Experiments 1-3
Figure lb Responding unit in Experiments 1-3
7ê
Procedure
In view of the young age of the subjects, the experimenter (E) 
had acquainted herself with the children by spending two sessions 
with each group of children. She joined the Old Group in their
painting class and generally mixed with the Middle Group and the
Young Group with the school activities.
The experiment was carried out in a small room in the school. 
The subjects were seen individually. They were allowed to familiarize 
themselves with the apparatus before being tested. The subjects 
in each age group were randomly assigned to one of the four 
experimental conditions:
1. no speech - responding (NoSp-R)
2. speech - responding (Sp-R)
3. no speech - delayed responding (NoSp-DR)
4. speech - delayed responding (Sp-DR)
The introduction to the experiment was the same for all the groups:
"Now we are going to have a look at my toy. You see this funny 
face here. It has two eyes, one blue and one yellow. Here is the 
long red nose. It can make a noise too (indicating the buzzer).
I'll show you. (A demonstration was given by turning on and off 
the lights, pressing the lever and sounding the buzzer.)
To the respective experimental groups, the instructions were:
1. NoSp - R "Now, we are going to play a game. You see this eye
up here. When it is bright, I want you to bang on the nose,
like this (demonstration), Bang quickly. When you hear this 
noise, you must not bang any more. Wait till the eye is bright
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and then you start again. Now let us try this a few times." 
(practice trials)
"Now you'll do this on your own. Watch carefully and I want
you to do your best."
2. Sp - R "Now, we are going to play a game. You see this eye
up here. Wlien it is bright, I want you to tell yourself loudly 
'BANG' and bang on the nose, like this (demonstration). Do it 
quickly. When you hear the noise, you must not bang at all.
Wait till the eye is bright, and then you start again. Now
let us try this a few times." (practice trials)
"Now you'll do this on your own. Watch carefully and I want
you to do your best."
3. NoSp - DR "Now we are going to play a game. You see this eye
up here. When it is bright, I want you to wait and do nothing.
And when you hear the noise, you can bang on the nose, like this
(demonstration). Now let us try this a few times. Remember, 
wait while the eye is bright.^ (Practice trials)
"Now you'll do this on your own. Watch carefully and I want
you to do your best."
4. Sp - DR "Now we are going to play a game. You see this eye
up here. When it is bright, I want you to tell yourself loudly
'NO' and this means you do nothing and wait. When you hear the 
noise, you can bang on the nose, like this (demonstration), Now 
let us try this a few times. Remember, wait while the eye is 
bright. * (practice trials)
"Now you'll do this on your own. Watch carefully and I want 
you to do your best."
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The sequence of the stimuli was presented as shown in 
Figure 2 :
Figure 2 Stimulus Sequence
2" to 4"____________ 1"  ^ ____________,
light buzzer light
The interval between the light stimulus and the buzzer varied 
between 2 seconds and 4 seconds randomly. The light went off if 
the lever was pressed or at the end of the trial marked by the end 
of a buzzer, whichever came earlier. The buzzer would invariably 
be sounded at the end of a trial. The subject was given 5 training 
trials, followed by a block of 30 experimental trials. The 
yellow light was chosen to be the stimulus for half of the subjects 
in the responding condition and half of the subjects in the delayed 
responding condition. The same applied to the blue light.
During the training trials, the instruction was repeated if the 
subject did not perform correctly the first time. Demonstration 
was repeated. Verbal and physical prompting were used to assist 
the subject to produce at least three correct trials on his own 
before the proper experiment began. As all the children could 
reach the criterion, there was no need to discard any subjects.
If the subject responded correctly, E said, "That's right," 
or "Good, well done"; and for incorrect responses, E said, "Not quite", 
but did not correct S during the experiment.
The criteria for coding the response were : a motor response 
during the interval between the light and the buzzer was a correct 
response in the Responding condition. The correct motor response in
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the Delayed Responding condition was the absence of any commissional 
motor responses during the interval between the light and the buzzer. 
Four types of errors were coded;
Motor errors of omission was the absence of a motor response during 
the responding interval in the Responding condition, or an omission 
of the motor response at the sound of the buzzer in the delayed 
responding condition.
Motor errors of commission was an extra response to the buzzer or 
after a press had already been performed to the light in the responding 
condition, or any response during the light and buzzer interval in 
the delayed responding condition.
Verbal errors of omission and verbal errors of commission are self- 
explanatory.
Although motor commission to the buzzer in the responding condition 
and motor omission to the buzzer in the delayed responding condition 
were coded, they were not penalized, because the accurate score only 
included the performance between the light and buzzer interval.
Other data recorded were the latency of the first motor response in 
the responding condition and the response mode. The response mode 
was defined as V-M (verbal response preceding motor response), M-V 
(motor response preceding verbal response) or Sim (Simultaneous).
Personality Measures
The New Teacher's Rating Scale
The teachers of the children were asked to fill in the New 
Teacher's Rating Scale. Details of this Scale are provided in Part II. 
The children in this experiment formed part of the standardization
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sample in the development of the scale. The results used for this 
experiment were those scored according to the final version of the 
scale. Briefly, the class teacher rated each child on a five-point 
scale of 35 adjectives. These adjectives made up four subscales, 
namely "Good" (NTRS-G), "Extraversion" (NTRS-E), "Neuroticism"
(NTRS-N) and "Psychoticism" (NTRS-P). By adding the standard scores 
the child obtained on each adjective, he had a score on each of the 
four subscales.
Results
The design can be described as a three-way analysis of 
variance design with Age X Response Mode X Vocal Mode ( 3 x 2 x 2 ) .
The mean frequency of the accurate responses and the mean latency of 
the accurate responses in the responding conditions are presented in 
Tables 2 and 3.
There was a ceiling effect according to the raw scores of 
the Old Group. The scores were subsequently transformed into the 
square root of the total number of trials minus the frequency of 
accurate motor responses (Winer, 1971, p. 399) . A three-way analysis 
of variance was performed and the ANOVA is presented in Table 4.
There was only one significant result, due to the main effect 
of vocal mode (F(1,36)=10.80, p <  .005). Accompaniment by verbal 
self-instruction in both the responding and the delayed responding 
conditions turned out to be detrimental. The age trend predicted 
was not supported. The means of the four groups of errors are shown 
in Tables 5 to 8. The scores of the motor omissions and motor 
commissions were transformed into square roots before the variance 
was analyzed. The ANOVA tables are presented in Tables 9 to 10.
Table 2 Means and standard deviations of the number of accurate
motor responses
Young Group Middle Group Old Group
X S.D. X S.D. X S.D.
CONDITIONS
No Sp-R 28.00 1.83 28.75 0.96 29.25 0.96
Sp-R 25.50 13.32 24.75 5.50 28.25 1.71
No Sp-DR 25.75 6.13 29.25 0.96 28.75 1.89
Sp-DR 16.50 11.21 26.50 3.11 24.75 9.84
Table 3 Means and standard deviations of the latency of response
in the responding groups (in seconds)
Young Group Middle Group Old Group
S.D. S.D. S.D.
CONDITIONS 
No Sp-R 
Sp-R
1.32 0.37
1.42 0.39
1.04 0.21
1.46 0.45
0.88
1.26
0.30
0.49
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Table 4 ANOVA of Motor Accuracy Scores
Source SS df MS F df Sig
age (A) 7.05 2 3.53 2.86 2.36 N.S.
response (R) 0.24 1 0.24 0.19 1.36 N.S.
speech (S) 13.29 1 13.29 10.80 1.36 < .005
A X R 1.62 2 0.81 0.66 2.36 N.S.
A X S 2.37 2 1.19 0.97 2.36 N.S.
S X R 1.05 1 1.05 0.85 1.36 N.S.
A X R X S 6.60 2 3.30 2.68 2.36 N.S.
within cells 44.53 36 / 1.23
Total 76.75 47
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Table 5 Means and standard deviations of the ;frequency of motor
omissions
Young Group Middle Group Old Group
X S.D. X S.D. X S.D.
CONDITIONS
No Sp-R 1.25 1.89 1.25 0.96 0.75 0.96
Sp-R 4.50 3.32 4.50 4.12 2.25 2.06
No Sp-DR 1.75 0.50 0.25 0.50 0.75 1.50
Sp-DR 4.50 5.20 2.25 1.50 0.25 0.50
Table 6 Means and standard deviations of the frequency of motor 
Comissions
Young Group Middle Group Old Group
X S.D. S.D. S.D.
CONDITIONS 
No Sp-R 
Sp-R
No Sp-DR 
Sp-DR
1.25
1.25 
5.00
13.50
1.25
1.50
5.60
7.86
0.75
0.75
0.50
3.25
0.96
0.50
0.58
2.75
1.00
0.75
1.00
5.00
1.16
1.50
1.41
9.35
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Table 7 Means and standard deviations of the frequency of 
verbal omissions
Young Group Middle Group Old Group
S.D. S.D. S.D.
CONDITIONS
Sp-R
Sp-DR
13.75
5.00
7.90
4.32
1.50 1.29
8.25 8.88
6.75 11.00
0 0
Table 8 Means and standard deviations of the frequency of 
verbal commissions
Young Group 
X S.D.
CONDITIONS
Sp-R
Sp-DR
Middle Group
X_____ S.D.
2.50 0.50
8.50 8.70
Old Group
S.D.
0.25 0.50
0 0
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Errors of verbal omission were also transformed into square roots 
and analyzed by ANOVA (Table 11) whereas the verbal errors of 
commissions were analyzed by nonparametric methods.
The analysis of variance of the frequency of motor omission 
errors produced a significant effect due to the vocal mode 
(F(l,36)=5.24, p. < .01). Making a self-instruction resulted in 
more omissions to the light stimulus in the responding condition 
and also omissions in the delayed responding condition by not 
responding to the buzzer after waiting.
In terms of motor commission responses, the analysis of 
variance showed that all the three main effect - age, motor response 
mode and vocal mode - were significant. Regarding the age main 
effect (F(2,36)=6.18, p < .001), trend testing indicated that the 
linear trend was a highly significant one (F (1,35)=9.79, p < .001) 
and it accounted for nearly 80% of the variance due to age. The 
quadratic trend was not significant. The response mode main effect 
(F(1,36)=13.06, p <.001) indicated that the delayed responding 
condition was the more difficult one in the sense that more commission 
errors were recorded in delayed responding, and these errors would have 
occurred during the waiting interval between the light and the buzzer. 
By comparison, therefore, children in the responding condition did 
not omit as many impulsive or superflous responses. As for the vocal 
mode main effect (F(l,36)=4.86, p < .05), it also demonstrated 
consistently the interfering effect of speech, because self-instruction 
led to more commission errors.
However, the main effects must be interpreted in the light of 
several interactions in the analysis which were also significant.
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These included the Age X Response mode effect (F(2,36)=4.20, p < .025), 
the Vocal mode X Response mode interaction (F(1,36)=5.62, p < .025) 
and the Age X Response mode X Vocal mode interaction (F(2,36)=
9.95, p < .001). As most of these results were not predicted, 
the Scheffe post-hoc test was carried out to examine the difference 
between the cells (Edwards, 1968, p. 150). Throughout the 
comparison, the value of F employed to calculate the value of F* 
is at = 0.10. The results indicated that only in the Young 
Group was the number of motor commission significantly higher in 
the delayed responding group than the responding group (F(5,42)=19.79). 
The Young group also produced significantly more commission errors 
than the other two groups, but only in the delayed responding condition 
(F(5,42)=20.50). As for the interaction between the Vocal mode 
and the Response mode, this occurred when delayed responding was the 
condition, and when the presence or the absence of self-instruction 
differentially affected the frequency of commission responses, 
and self-instruction accompaniment produced more errors 
(F(4,12)=10.48). The three-factor interaction is a measure of 
the additivity of the two-factor interaction. Analysis revealed 
that it was the Young group that produced significantly more 
commission responses in the delayed responding condition with 
self-instruction than the responding condition with self- 
instruction.
ANOVA of verbal errors of omission produced a significant 
main effect due to age (F(2,18)=4.11, p <  .05) and the linear age 
trend was a highly significant one (F(l,18)=8.14, p <.05). The 
highest number of verbal omissions was obtained in the youngest age 
group.
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Table 9 ANOVA of the frequency of motor omissions
Source SS df MS F df Sig
Age (A) 5.23 2 2.61 3.23 2,36 N.S
Response (R) 0.52 1 0.62 0.76 1,36 N.S
Speech (S) 4.25 1 4.25 5.24 1,36 < .o;
A X R 1.74 2 0.87 1.07 2,36 N.S
A X S 1.65 2 0.83 1.02 2,36 N.S
S X R 0.17 1 0.09 0.11 1,36 N.S
A X R X S 4.09 2 2.05 2.53 2,36 N.S
within cells 29.25 36 0.81
Total 47.70 47
Table 10 ANOVA of the frequency of motor commissions
Source SS df MS F df Sig
Age (A) 9.15 2 4.58 6.18 2,36 < .001
Response (R) 9.67 1 9.67 13.06 1,36 <.001
Speech (S) 3.60 1 3.60 4.86 1,36 < .050
A X R 6.21 2 3.11 4.20 2,36 < .025
A X S 0,91 2 0.46 0.62 2,36 N.S.
S X R 4.16 1 4.16 5.62 1,36 <.025
A X R X S 14.74 2 7.37 9.95 2,36 <.001
within cells 26.74 36 74-
Total 75.18 47
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Table 11 ANOVA of the frequency of verbal omissions
Source____________SS_________  MS_________ F________ df________ Sig
Age (A) 15.85 2 2.93 4.11 2,18 <.05
Conditions (C) 2.43 1 2.43 1.26 1,18 N.S.
A X C 11.25 2 5.63 2.91 2,18 N.S.
within cells 34.70 18 1.93
Total 64.23 23
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FIGURE 2 MEAN ACCURACY SCORES OF THE THREE AGE GROUPS
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Since the distribution of verbal errors of commission 
(Table 8) showed that there was an absence of any commission 
responses in the Young group and a high frequency in the Middle 
group in the Sp-DR condition, the data were rearranged so that 
the Middle group could be compared with the other groups in terms 
of either producing no errors of verbal commission or producing 
one or more errors of verbal commission. The 2 X 2  contingency 
table yielded p=.028, suggesting that the proportion of the errors 
of commission in the Middle group was higher than that of the other 
age groups (Appendix 3).
Response modes
The data on the order of the motor and verbal responses 
were obtained only in the responding condition with speech 
accompaniment, and only for cases in which both modes of responses 
were observable. The means and standard deviations of the 
frequency in each response mode are shown in Table 12.
Two analyses were carried out: firstly, the differences
among the age groups in the tendency to produce simultaneous and
non-simultaneous (either motor-verbal or verbal-motor) responses; 
secondly, the difference among the age groups in their tendency 
to produce the verbal response before or after the motor response.
In the first analysis, an index was calculated for each
S—s
subject by the formula: - ,
where S = the number of simultaneous responses,
S = the number of non-simultaneous responses,
n = the number of total responses.
Table 12 Means and standard deviations of the frequency of
different response modes in the sspeech-responding
(Sp-R) conditions
Young Group Middle Group Old Group
X S.D. X S.D. X S.D.
MODES
V-M 9.25 7.59 10.00 5.00 21.00 9.56
SIM 2.50 4.08 12.50 5.86 0.75 1.50
M-V 3.25 3.30 2.00 3.37 0.50 0.58
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When there was an absence of either response type, a value of -1 
was assigned. Kruskal-Wallis one-way analysis of variance
(Siegel, 1956) yielded the value of H=7.43, which was significant 
at the ,05 level (Appendix 4a),
In the second analysis, the data on each subject were
transformed into an index by the formula: ^ ,
^a
where B = the number of verbal-motor responses,
A = the number of motor-verbal response, 
n^^ = the sum of the verbal-motor and motor-verbal responses,
A value of 1 was assigned to any subject with either one of the 
response mode missing. The result was not significant according 
to the Kruskal-Wallis one-way analysis of variance (H = 3,33),
(See Appendix 4b).
The results indicated that there was a significant tendency 
for the Middle group to produce more simultaneous responses than 
the other age groups, but the tendency for the verbal-motor 
response mode to increase with age did not reach statistical 
significance. The trends, nevertheless, were extremely
interesting. They suggest that with the change in age, the
correspondance between the verbal mode and the motor mode of 
responding changes towards the preceding of the motor response 
by the verbal response, in line with the expectation that speech 
precedes action, in order to plan or to mediate.
The latency of the correct responses in the responding 
condition has not yet been commented on. In fact, there was 
only a slightly longer latency of the motor response when self-
■F)
instruction was used. However, there are insufficient data to 
justify further discussion of the relationship between motor and 
vocal responses in the absence of data on the latency of the verbal 
response. One would expect that producing two responses would 
impose a larger "load" on the subject, according to the Limited 
Capacity Theory, which might perhaps lead to the longer motor 
response latency in the Sp-R condition.
Relationships between experimental measures and the New Teacher'^ 
Rating Scale
The tables of correlation coefficients are presented in 
Tables 12 to 15 and the means of the variables are in Appendix 5, 
The accuracy scores were transformed by the method already 
mentioned (see p.80 ), so that a large figure would indicate low 
accuracy and vice versa. The motor and verbal commissions and 
emissions were transformed into their square roots. This was 
necessary because of the ceiling on this relatively simple motor 
task. The New TRS subscales were standard scores. Children 
whose ratings were incoirç>lete are not included; only 33 children 
are in the correlation analysis.
The tables of correlation are presented in separate 
conditions. It can be seen that the correlations are only small
to moderate. Nevertheless, some of the trends may be worth
mentioning.
As we shall see later in Chapter Six, children who score 
high on NTRS-G tend to adopt a reflective and systematic attitude
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towards school work. NTRS-E may be a scale of activity with 
more adjectives on action and impulsiveness than sociability,
NTRS-N measures emotionality and NTRS-P contained adjectives that 
were used to describe the characteristic of somebody scoring high 
on the Psychoticism dimension in Eysenck's personality theory. 
(Eysenck & Eysenck, 19 76).
Looking at the respective experimental conditions arranged 
in Tables 13 to 16, the correlations between NRTS-G and the 
behavioural measures are low. However, it would seem meaningful 
to suggest that with the exception of the speech-responding (Sp-R) 
condition, NRTS-G correlates negatively with motor commission 
errors (DRMCOM). A careful child is less likely to produce 
impulsive responses, and moreover, the correct response he 
produces are longer in latency, as indicated by the positive 
correlation between NTRS-G and the latency of the motor response 
(DRMLAT) in the no speech-responding (NoSp-R) condition. However, 
NTRS-G contributes little to the prediction of the actual accuracy 
of performance between the lig^it and buzzer interval, compared 
with the other measures of the New TRS subscales.
Except in the speech-delayed responding (Sp-DR) condition, 
NTRS-E correlates with the accuracy measure (DRMACC) in the other 
three conditions. This suggests that to do well in this 
experiment is related to scoring high on extraversion. At the 
same time, a low score on neuroticism would predict high accuracy, 
as DRMACC in all the conditions is correlated positively with 
NTRS-N, NTRS-P correlates positively with DRMACC in speech-
9n
responding, no speech-delayed responding and speech-delayed 
responding conditions (from .39 to .51), but it is negatively 
correlated with DRMACC in no speech-responding condition (r=-,ll), 
Caution must be exercised in interpreting these results because 
DRMACC signifies different types of responses in the various 
conditions. In the responding (R) conditions, a response would 
be accurate if a press was made in response to the light, whereas 
the delayed responding (DR) condition required no response at 
all. The latter would represent an index of temporary inhibition 
of a response, and NTRS-P is consistently related to a low score 
on the ability to inhibit. Moreover, NTRS-P also correlates 
positively with motor errors of commission during the inhibition 
interval for both the no speech-delayed responding and speech- 
delayed responding conditions. As far as accuracy is concerned, 
the correlations with teacher-rated neuroticism and "good" pupil 
measure have come out in the direction predicted by the hypotheses.
One marked feature of the data is that the use of self- 
instruction has affected the direction and size of the correlations 
between the motor response measures and the teachers' ratings.
For example, while NTRS-N correlates with DRMCOM in NoSp-R (r=.60), 
the same varioles correlate only at r=.03 in Sp-R. In Sp-R 
NTRS-N correlates negatively with verbal commission (DRVCOM)
(r=-,64 ) and positively with verbal omission (DRVOMI) (r=.54) 
by contrast. It also seems that the verbal responses correlate 
better than the motor responses with NTRS-G and NTRS-E, The 
correlation between DRVOMI and NTRS-G (r=-,75, p=,027) and that 
between DRVOMI and NTRS-E (r=-,92, p=00 3, two-tailed) in Sp-R 
are the only two significant correlations in the same direction
Table 13 Correlation between behaviour measures in no speech
responding condition (No Sp-R) and teacher's ratings 
(N = 8)
NEW TRS
G E N P
DRMACC .06 -.26 .33 -.11
DRMCOM -.56 .29 . 60 .19
DRMOMI :25 .08 -.41 -.59
DRMLAT .50 -.01 .03 .03
Table 14 Correlation between behaviour measures in speech-
t-* 1 ^  J  *»% •>« jf3 m 4 »  «* w * , _ _ _ _ _ _ \  —> «S  ^-*1"» X"\ I t~% •W» + •  ^
(N = 7) 
G
NEW
E
TRS
N P
DRMACC .10 -.23 .11 .39
DRMCOM .39 -.40 .03 -.22
DRMOMI .10 -.23 .11 .39
DRMLAT -.08 -.01 -.73 -.27
DRVCOM .44 .33 -.64 -.52
DRVOMI -.75 -.92* .54 .30
'(.027) (.003)
*two-tailed test
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Table 15 Correlation between behaviour measures in no speech-
delayed response condition (No Sp-DR) and teacher's 
ratings (N = 8)
NEW TRS
G E N P
DRMACC .04 -.44 .07 .41
DRMCOM -.17 -.58 .30 .53
DRMOMI .06 -.56 .25 .35
Table 16 Correlation between behaviour measures in speech-delaved 
response condition (Sp-DR) and teacher's ratings 
(N = 10)
NEW TRS
E N
DRMACC -.10 .12 .18 .51
DRMCOM — . 09 .16 .27 .48
DRMOMI .03 -.14 -.17 .16
DRVCOM -.34 —. 49 .01 -.31
DRVOMI -.20 -.57 -.18 -.20
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in Sp-DR, It is reasonable to suggest that a thoughtful and 
cautious child is less likely to omit a verbal response he is 
asked to do, and that a child scoring high on extraversion would 
be more prone to make commission responses and not to omit 
responses. But unfortunately, these results were not predicted 
in advance. Given the size of the sample and the fact that 
other results which were not totally in accord with these two 
significant results, further conclusions could not be drawn.
Discussion
The only significant results in the ANOVA of the accuracy 
measure is the speech main effect. The deleterious effect of 
self-instruction in both the responding and the nonresponding 
condition is opposite to the general assumption of the Luria's 
verbal regulation hypothesis. But in terms of a capacity theory, 
the extra load induced by the self-instruction may make the task 
more difficult. Figure 2 shows that the worst condition was 
Sp-DR. The low accuracy was caused by superflous motor responses 
being emitted between the buzzer and the light. A low accuracy 
score in Sp-R was the result of a response being omitted during 
the light-buzzer interval. This effect of verbal accompaniment 
has also be found by Higa et al, (1978) in their work on 
discrimination. Although they found verbalization helpful with 
inhibition to the negative stimulus, they found that verbalization 
produced more omission responses to the positive stimulus.
The same results also led Miller,et al. (1970) and Wilder (1969), 
whose subjects were of the same age as the Young and Middle groups
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of the present experiment, to doubt Luria's theory.
The ANOVA of motor omissions also supported the above 
suggestion. The only significant effect was due to speech.
This implies that verbalization not only led to the omission of a 
response in Sp-R, it also led to the omission of the delayed 
response in Sp-DR, though the latter error was not taken into 
account in the calculation of the accuracy index.
As for the age trends. Hypothesis 1 was not supported by 
the analysis of accuracy scores and of motor omission. But the
age effect was highly significant with motor commission.
Commission errors decreased markedly with age. These commission 
responses included all impulsive responses during the experiment 
in addition to those that were penalized for failing to delay in
the DR conditions. Post-hoc analysis revealed that the age
effect was due to the Young group producing a large number of 
commission responses in the Sp-DR condition. This aspect agrees 
with Luria's prediction, because the Young group is not expected 
to respond to the semantic aspect of the verbal instruction. 
However, the Old group, which should have responded to the meaning 
"NO", did worse when speech was used. The number of motor 
commission errors was more than that produced by the Middle group, 
which nevertheless, produced a large number of verbal commission 
and verbal omissions in the Sp-DR condition, which suggests that 
they found the condition with speech accompaniment more difficult 
to cope, though the erroneous responses they produced belonged 
to another mode. There is little support so far for Luria's 
hypothesis.
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Although the "load" hypothesis is tenable, the delayed 
responding condition seems to be a more difficult task by itself, 
and particularly so when self-instruction is used with the 
Young children. One can argue that it is harder than the 
requirement for a no-response in a discrimination task to the 
negative stimulus. Whereas the motor response is totally 
inhibited in response to the negative stimulus, subjects have to 
bear in mind that they still have to make a response after the 
wait in delayed responding. The expectation to respond may
cause premature responding. The greater degree of difficulty
with delayed responding may be amplified by the use of 
verbalization. In order to demonstrate the acceptability of 
different predictions, it is necessary to replicate Luria's 
discrimination experiment, and such a replication will be reported 
in Chapter Three.
The results on response mode have demonstrated a clearcut 
preference by the different age groups in the sequence of the 
verbal and motor responses they adopt, irrespective of the fact 
that all of them were given the same instruction, which encouraged 
them to produce the motor response after the verbal one. The 
preferred sequence of the Young age group was the motor-verbal 
sequence, whereas the Old age group clearly preferred the verbal- 
motor sequence. The motor-verbal sequence was also found by 
Miller et al. (1970) who used it to reject Luria's hypothesis of 
mediation altogether. However, the children in Miller et al.'s 
experiment were aged between 3,2 to 4.11 years; therefore his 
results would not rule out the possibility of it being demonstrated
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here that older children performed in accordance with Luria's 
hypothesis. It was shown in the present experiment that only 
when children reached the age of six and beyond would they 
spontaneously adopt a verbal-motor mode. This supports the 
view that the pattern of motor and verbal correspondence changes 
with age, and this may demand a different interpretation of the 
effect which the verbal system has on the motor one.
Attempts to correlate the Simultaneity Index (first 
analysis) with the accuracy scores did not produce any significant 
results, but it was found that the tendency to produce verbal- 
motor responses correlated significantly with accuracy scores 
(Kendall r=0,42, z=l,9, p=0,0287) in the Sp-R condition. Even 
though age may have to be taken into consideration, this 
correlation implies that the verbal-motor mode is also the more 
effective mode of sequencing verbal and motor responses, in 
contradiction to the claim made by Wozniak (1972) that the response 
sequence should be a motor-verbal one.
Finally, the correlation between the behavioural measures 
and personality measures is of a relatively small scale in this 
experiment. The results suggest that the use of self-instruction 
can alter the pattern of correlations quite drastically, and that 
the personality measures reveal better correlations with the 
verbal responses than the motor responses. One set of 
correlations which has withstood the change in experimental 
condition is that between NTRS-P and the motor responses in the 
delayed responding condition. If delayed responding can be 
considered to be one measure of behavioural control, it seems
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highly likely that the ability of a child to restrain himself 
is related to scoring low on Psychoticism. That is a point 
that will be explored in greater detail in the review and 
experimental findings in Part III of the research. Other than 
this, the quality of being stable and extraverted may also be 
related to performing well in the experiments, and this agrees 
with the common conception that stable extraverts usually 
adjust better to new situations. However, bearing in mind 
that the correlations are not significant and the small size of 
the sample involved, further speculation at this stage would be 
unwise. We shall return to these issues in Chapter Seven,
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Summary
The experiment described in this chapter demonstrated 
that verbal self-instruction does not assist performance in a 
motor task requiring immediate responding or delayed responding. 
Children with a mean age of 5^ years produced significantly 
more errors of motor omissions and errors of motor commission 
when they were asked to utter aloud an instruction, such as 
"Bang" or "No" which described the motor response they were 
supposed to make. Younger children tended to perform worse 
than the older ones.
Children of different age groups tended to have their 
preferred mode of sequencing their motor and verbal responses. 
Children in the Middle age group produced significantly more 
Simultaneous responses (making the motor and the verbal response 
at the same time) than children in the Old age group and the 
Young age group. The trend was that younger children tended 
to precede their verbal response by the motor one, whereas the 
older children preferred to produce the verbal response before 
the motor one.
The relation between behavioural performance and individual 
differences in personality was examined. The children were 
rated by their teachers on a five-point teacher's rating scale 
of Extraversion, Neuroticism, Psychoticism and how "good" they 
were as pupils. The correlations tended to be small and 
insignificant, but there was an indication that scoring low on 
Neuroticism was related to accuracy in their behavioural 
performance, and scoring high on Psychoticism was related to 
low ability in behavioural self-restraint.
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CHAPTER THREE
VERBAL SELF-INSTRUCTION AND REACTION TIME PERFORMANCE
(Experiment 2)
There was modest support for some of Luria's prediction 
from the results of the last experiment. Although in terms of 
the mode of responding, the verbal-motor sequence correlated with 
motor response accuracy in the Speech-responding (Sp-R) condition, 
this is not sufficient evidence to postulate the superiority of 
speech. On the other hand, there is some suggestion from the 
correlation of the behavioural measures with teachers' ratings on 
the child's personality that the inclusion of verbal responses would 
affect the pattern of correlation between the motor responses and 
teachers' ratings. Does it imply then that speech is somehow the 
more influential mode of response, or more stable, because it is 
related more to relatively stable aspects of a child's personality?
The present experiment uses a reaction time task to find 
out whether the verbal response is more stable and more accurate 
than the motor response. It also attempts to find out whether if 
a motor response and a verbal response are paired together, one will 
be affected by the other, facilitatively or detrimentally. Instead 
of treating the motor response as the dependent variable as in the 
last experiment, the question of dependence is left open for the time 
be ing.
The Teacher's Rating Scale will again be used in this 
experiment as a measure of children's personality. As the findings 
of the last experiment do not seem conclusive, the same hypotheses 
will be set for the present study. It is expected that children
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scoring high on the "good" subscale will perform better than those 
having a low score. High ratings on Extraversion and Neuroticism 
will be related to poorer performance, including a higher frequency 
of errors of omission and errors of commission.
Methods
Subjects
Ninety-six children (48 boys and 48 girls) from the Robin 
Hood Infant School and the Thomas Wall Nursery School in Sutton,
Surrey took part in the experiment. The two schools were in the 
same neighbourhood and the children came from middle to lower middle 
class families. The children were divided into four groups according 
to age with matching number of boys and girls in each group. Their 
age distribution is shown in Table 17.
Apparatus
The apparatus was the same one used in the previous experiment, 
The verbal responses were recorded by a cassette tape recorder.
Procedure
The subjects in each age group were randomly assigned to one 
of three conditions, but with equal numbers of boys and girls in 
each condition;
1. Motor response reaction (M condition)
2. Speech and motor responses combined reaction (M-V condition)
3. Speech response reaction (V condition)
The experimenter (E) had spent two sessions acquainting 
herself with the children before taking them individually to a small
10o
Table 17 Means and standard deviations of the ages of subjects
(in months)
S.D
All subjects 58.20 14.12
All M 58.43 13.87
All F 57.90 14.52
6-year old group 77.04 2.65
M 77.08 2.75
F 77.00 2.66
5-year old group 64.50 2.72
M 64.17 , 2.69
F 64.83 2.82
4-year old group 50.63 2.67
M 51.50 2.84
F 49.67 2.23
3-year old group 40.79 3.01
M 41.25 2.70
F 40.00 2.83
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room in the school to be tested. In the testing room, the children 
were given the same familiarization procedure as the children in 
Experiment 1. After introducing them to the apparatus, they 
were given the following instructions:
1. Motor response reaction: "Now you see this light up here.
Every time it is bright, I want you to bang on the nose, like 
this" (demonstration).
"Now you try" (practice trials).
"Now you'll do it on your own for a few more times. Watch 
carefully and I want you to do your best."
The instructions for the other two groups were the same except for
the task-specification section.
2. Speech and motor responses combined reaction: "You see this
light up here. Every time when it is bright, I want you to
say loudly to yourself 'BANG' and bang on the nose, like this" 
(demonstration).
3. Speech response reaction: "You see this light up here. Every 
time when it is bright, I want you to say loudly to yourself
ff
'NO' and this means you must sit and do nothing, like this 
(demonstration). When the children asked what they would do 
with the pressing bar, an evasive answer was given that it would 
be used for another game.
Each subject was given five practice trials, and all of them 
grasped the idea quickly. The yellow and the blue light were 
selected at random as the stimulus - half of the subjects responded 
to the blue light and the other half responded to the yellow light 
in each condition. It had been discovered that children participating
1 10
in this simple experiment soon stopped paying attention, and as a 
result, after the pilot testing, the subject was alerted before 
each presentation of the light with the instruction "Watch". Then 
the light came on after one second and it went off automatically 
after four seconds, or when the lever was pressed, whichever was 
earlier. The latency of the motor responses was indicated on 
the reaction timer and was recorded immediately. The procedure in 
this experiment differed from the previous one in that the onset of 
the stimulus was controlled manually, so that from where E was 
positioned, the small click of the light control button could be 
recorded on the tape recorder. This signified the onset of the 
light stimulus and was used for later scoring purposes. Time was 
allowed for recording to be done, and the interstimulus interval 
was about 2 seconds.
Since the child in the speech response reaction did not have 
to press the bar, the latency of the verbal reaction had to be recorded 
in an indirect way. Every time the child made a vocal response, it 
was recorded on the casette tape, which was played back afterwards 
in order for E to re-enact the procedure and press the bar whenever 
a vocal reaction was made to score the latency. When the child 
produced both the motor and verbal responses, the motor response was 
scored on the spot, whereas the verbal response was tape-recorded 
and timed afterwards by E in the same manner as in the verbal reaction 
condition. E had a relatively stable reaction time of .5 second, 
which was taken into account when calculating the children's verbal 
latency subsequently.
The experiment was composed of a block of thirty trials.
If a response was performed within the limited time, E would say
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"good" or "well done". If a child committed an error by responding
to the reminder "Watch", which happened very infrequently anyway,
he was told, "Not quite, try again". The subject was also informed
if an omission error was made.
Results
The mean frequency of accurate responses and the mean latency 
are presented in Tables 18 to 21. Three types of accuracy are 
considered in the M-V condition. Apart from the motor reaction and 
the verbal reaction being recorded separately, the "general M-V 
accuracy" score represents the performance when both the verbal and 
the motor responses had to be correct.
An accurate motor response was defined as a press on the 
lever within the 4-second interval, during which the light stimulus 
was on. A correct verbal response was the utterance being emitted 
during that interval. If a response was not produced, it was 
classified as an omission error. Any extraneous responses taking 
place in addition to the response required within the response interval 
were commission errors. If the child responded to the signal "Watch", 
it was an error of commission, and the trial was cancelled. The 
occurrence of this behaviour was very uncommon.
The raw data ëhowed a ceiling effect with the 5- and 6-year 
old groups. The accuracy was therefore transformed by substracting 
it from 30 and then obtaining the square root. This could be taken 
as an "inaccurate" index. The square roots of the commission errors 
and omission errors were obtained. The results were analyzed by 
comparing the motor response in the M reaction condition with that 
in the M-V condition. The same was applied to the verbal responses.
1 1 2
Table 18 Means of accuracy and latency (in seconds) of motor 
responses (S.D.s in parenthesis)
AGE GROUPS
CONDITIONS
M Reaction Accuracy 23.88 (4.67) 28.12 (1.46) 28.75 (1.04) 29.00 (0.93)
Latency 1.24 (0.45) 0.87 (0.23) 0.84 (0.34) 0.58 (0.19)
M-V Reaction Accuracy 25.88 (8.98) 28.63 (1.69) 29.50 (1.41) 29.38 (1.19)
Latency 1.46 (0.65) 1.17 (0.23) 1.00 (0.44) 1.04 (0.22)
Table 19 Means of accuracy and mean latency (in seconds) of verbal
responses (S.D.s in parenthesis)
AGE GROUPS
CONDITIONS
V Reaction Accuracy 20.25 (3.88) 25.62 (3.38) 27.13 (3.80) 28.38 (1.92)
Latency 1.09 (0.20) 1.15 (0.30) 0.85 (0.25) 0.96 (0.15)
M-V Reaction Accuracy 21.13 (8.77) 25.00 (6.50) 28.75 (3.15) 29.12 (1.46)
Latency 1.52 (0.60) 1.17 (0.22) 0.89 (0.35) 1.02 (0.18)
Table 20 Mean General Accuracy of Speech and Motor Reaction 
(S.D.g in parenthesis)
AGE GROUPS
CONDITIONS
M-V Reaction 20.38 (8.80) 24.38 (7.39) 28.75 (3.15) 29.13 (1.46)
CONDITION
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Table 21 Mean frequency of motor commission and motor omission
errors (S.D.S. in parenthesis)
AGE GROUPS
M Reaction
omission
commission
2.75 (2.82) 0.25 (0.46) 0.13 (0.35) ( 0 )
3.50 (3.07) 1.63 (1.60) 1.13 (0.99) 1.00 (0.93)
M-V Reaction
omission
commission
0.63 (1.19) 0.38 (0.52) 0.50 (1.41) 0.13 (0.35)
3.50 (1.35) 1.00 (1.41) ( 0 ) 0.50 (0.03)
Table 22 Mean frequency of verbal omission and commission errors 
(S.D.S. in parenthesis)
CONDITIONS
V Reaction
AGE GROUPS
omission 4.00 (2.07) 1.25 (1.49) 0.63 (0.92) 0.13 (0.35)
commission 5.75 (4.30) 3.13 (2.50) 2.25 (3.28) 1.63 (1.92)
M-V Reaction
omission
commission
8.88 (8.77) 5.00 (6.50) 0.75 (1.75) 0.63 (1.41)
0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 )
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This was done by a 4 x 2 two-way analysis of variance design 
with Age and Condition being the main effects. Then the motor 
response was compared with the verbal response in the single response 
reaction condition. Comparison was also made with these responses 
in the motor and speech reaction combined condition by analysis 
of variance with repeated measures (Winer, 19 71). The ANOVA 
tables and the summaries of results are presented in Tables 23 to 34.
Table 23 ANOVA of accurate motor responses in M and l^V conditions
Source SS df MS F df Sig
Age (A) 12.11 3 4.04 4.08 3,56 < .05
linear 9.23 1 9.23 9.32 1,56 < .01
quadratic 2.35 1 2.35 2.37 1,56 N.S.
cubic 0.53 1 0.53 0.54 1,56 N.S.
condition (C) 6.19 1 6.19 6.25 1,56 < .05
A X C 2.06 3 0.69 0.70 3,56 N.S.
within cells 55.52 56 0.99
Total 75.88 63
Table 23 shows the ANOVA of motor response performance in 
the motor response condition and the dual motor-verbal response 
condition. The significant main effect due to Age (F(3,56)=4.08, 
p < .05) shows that motor accuracy increases with age, and the linear 
trend, which is significant (F(1,56)=9.32, p <.01) accounts for 
76% of the age variance. The Condition main effect (F(1,56)=6.25, 
p ^ .05) indicates that the motor response in the M-V condition is 
more accurate than that in the M condition.
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Table 24 ANOVA of accurate verbal responses in V and M-V conditions
Source SS df MS F df Sig
Age (A) 41.98 3 13.96 11.26 3,56 4 .001
linear 39.14 1 39.14 31.56 1,56 < .001
quadratic 2.73 1 2.73 2.20 1,56 N.S.
cubic 0.11 1 0.11 0.09 1,56 N.S.
condition (C) 4.03 1 4.03 3.25 1,56 N.S.
A X C 1.24 3 0.41 0.33 3,56 N.S.
within cells 69.52 56 1.24
Total 116.77 63
The analysis of the accuracy of verbal responses in the V
and M-V conditions (Table 24) produces results that are similar to
the last analysis in the significant Age main effect (F(3,56)=11.25, 
p < .001). The linear trend is highly significant (F(l,56)=31.56, 
p <s..001) and accounts for over 90% of the age variance.
When the latency of the motor response of the M condition
was compared with that of the M-V conditon (Table 25), a significant 
condition main effect emerged (F(1,56)=7.14, p < .01), indicating 
that the latency of the motor response in the M-V condition was 
longer than that of the M conditon. There was also an Age X 
Condition interaction (F(3,35)=4.35, p <.01), even though the Age 
main effect did not reach significance level. One of the significant 
post-hoc comparisons showed that the latency of the 3-year old group 
was markedly different from that of the 6-year old group in the 
single response condition (F(7,56)=13.06), whereas the same comparison 
in the dual response condition did not reach significance.
11C
Table 25 ANOVA of motor response latency in M and M-V conditions
Source SS df MS F df Sig
Age (A) 1.11 3 0.37 2.64 3,56 N.S.
Condition (C) 1.36 1 1.36 7.14 1,56 < .01
A X C 1.83 3 0.61 4.35 3,56 t .01
within cells 7.86 56 0.14
Total 12.16 63
Table 26 ANOVA of verbal response latency in V and M-V conditions
Source SS df MS F df Sig
Age (A) 1.77 3 0.59 6.08 3,56 <.01
linear 1.49 1 1.49 15.38 1,56 <.001
quadratic 0.24 1 0.24 2.06 1,56 N.S.
cubic 0.02 1 0.02 0.21 1,56 N.S.
Condition (C) 0.30 1 0.30 3.09 1,56 N.S.
A X C 0.43 3 0.14 1.44 3,56 N.S.
within cells 5.42 56 0.097
Total 7.92 63
Table 26 shows that only the Age main effect is significant 
(F(3,56)=6.08, p < ,01) in the analysis of the verbal latency in the 
V and M-V conditons. More than 84% of the age variance is accounted 
for by the linear age trend (F(l,56)=15,38, p < .001). Latency 
decreases with the increase in age.
When motor response and verbal response are compared in 
conditions in which only a single response mode is required (Table 27), 
there is a significant main effect due to Age (F(3,56)=15.52, p < .001) 
and the age variance accounts for as much as 88% by the linear trend
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(F(1,55)=41.23, p < .001). The condition main effect is also 
significant (F(1,56)=6.11, p .05). The results indicate that 
performance improves with age and that in single response condition, 
the motor response is more accurate than the verbal response.
Table 27 ANOVA of response accuracy in single response (M, V) 
conditions
Source SS df MS F df Sig
Age (A) 29.75 3 9.93 15.52 3,56 < .001
linear 26.38 1 26.38 41.23 1,56 < .001
quadratic 2.96 1 2.96 4.62 1,56 < .05
cubic 0.41 1 0.41 0.64 1,56 N.S.
Conditon (C) 3.91 1 3.91 6.11 1,56 <.05
A X C 0.93 3 0.31 0.48 3,56 N.S.
within cells 36.09 55 0.64
Total 70.68 63
The response accuracy in the dual response (M-V) condition 
is analysed by two-way analysis of variance with repeated measures 
(Winer, 1971). The results (Table 28) did not show any between- 
subject main effect in Age, but the within-subject main effect due 
to response mode is significant. Consistent with the results of 
the single response mode comparison, the motor response is more 
accurate than the verbal response (F(1,28)=17.93, p <.001). This 
time, both the verbal and the motor reactions are produced by the 
same subject.
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Table 28
condition
Source SS df MS F df Sig
Between subjects 99.91 31
Age (A) 23.42 3 7.81 2.86 3,28 N.S.
Subjects within 
groups,
Within subjects
76.49
23.82
28
32
2.73
Response (R) 8.07 1 8.07 17.93 1,28 <.001
A X R 3.29 3 1.10 2.44 3,28 N.S.
R X Subjects 
within groups 14.46 28 0.45
Table 29 ANOVA of response latency in single response (M, V)
conditions
Source SS df MS F df Sig
Age (A) 1.61 3 0.54 7.01 3,56 < .001
linear 1.58 1 1.58 20.60 1,56 < .001
quadratic 0.02 1 0.02 0.25 1,56 N.S.
cubic 0.01 1 0.01 0.13 1,56 N.S.
Condition (C) 0.31 1 0.31 4.02 1,56 < .05
A X  C 0.76 3 0.25 3.25 3,56 <.05
within cells 4.34 56 0.08
Total 7.02 63
As for the response latency in the single response condition, 
the significant main effect due to Age (F(3,56)=7.01, p < .001) shows 
that reaction time generally decreases with age. The age variance 
is predominantly accounted for by the linear trend (F(1,56)=20.60, 
p < .001). The other main effect due to Condition is also 
significant (F(1,56)=4.02, p .05) showing that the verbal response
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is significantly slower than the motor response. Further 
comparisons in view of the A x C interaction (F(3,56=3.25, p < .05) 
indicate that the 3-year old group differs significantly from the 
6-year old group in the motor latency (F(7,56)=24.73) (Scheffe test). 
The age groups do not differ very much in terms of verbal latency.
Whereas motor and verbal latency differ in the single 
response mode, they do not differ statistically in the dual response 
condition when the subjects produce both verbal and motor response.
The only significant effect is a between-subject Age effect 
(F(3,28)=3.96, p C .05) (Table 30). Latency becomes shorter as 
the subjects' ages increase. The linear trend is the only 
significant trend (F(l,28)=8.86, p < .01).
Table 30 ANOVA of response latency in M-V condition
Source SS df MS F df Sig
Between subjects 9.33 31
Age (A) 2.74 3 0.91 3.96 3.28 < .05
linear 2.03 1 2.03 8.86 1.28 ^.01
quadratic 0.64 1 00.64 2.82 1.28 N.S.
cubic 0.07 1 0.07 0.30 1.28 N.S.
Subjects within 
groups 
Within subject
6.59
2.40
28
32
Response (R) 0.01 1 0.01 0.13 1,28 N.S.
A X R 0.05 3 0.02 0.25 3,28 N.S.
R,x Subjects 
within groups
2.34 28 0.08
So far the analysis has been on the accuracy and latency of 
the verbal, and motor modes of responding. The errors will be 
considered next. According to the method of scoring, omission errors 
always affect the accuracy score, but not the commission errors, as
1?0
only the impulsive responses to "Watch" are penalized. It is 
necessary to consider the errors in their own right. Examination 
of the data showed that certain types of errors are non-existent, 
e.g. verbal commission in the M-V condition, and the number of 
errors taken by their separate categories was relatively small.
In order to allow a more powerful analysis to be applied, the 
frequency of the commission and omission responses were combined to 
form a total error frequency, the square root of which was tested 
by analysis of variance.
M-V
Source
conditions
SS df MS F df Sig
Age (A) 13.37 3 4.46 6.46 3,56 < .005
linear trend 11.'44 1 11.44 16.57 1,56 < .001
quadratic 1.87 1 1.87 2.71 1,56 N.S.
cubic 0.06 1 0.06 0.09 1,56 N.S.
Condition (C) 7.47 1 7.47 10.82 1,56 <.001
A X C 12.80 \ 3 4.20 6.09 3,56 < .005
within cells 38.48 56 0.69
Total 72.12 63
There is a significant age main effect in Table 31 (F(3,56)=6.46, 
p <.005). A trend test indicates that the linear trend is highly 
significant (F(1,56)=16,57, p < .001) as expected and it explains 
over 85% of the age variance. The condition main effect is also 
significant (F(l,56)=10.82, p < .001), with the subjects in the M-V 
groups producing fewer errors overall than the M group. But in 
light of the A x C interaction (F(3,56)=6.09, p < .005). A Scheffe
post-hoc test was carried out and the results showed that the 
3-year old group performed significantly worse than the other 
age groups in the M condition (F(7,56)=15.52). (As in the 
previous experiment, the calculation of the F ' value was taken at 
cx = .10.) The age groups did not differ statistically in the 
M-V condition.
Table 32 ANOVA of total frequency of verbal errors in the V 
and M-V conditions
Source SS df MS F df Sig
Age (A) 47.35 3 15.78 37.65 3,56 < .001
linear 44.97 1 44.97 35.41 1,56 < .001
quadratic 2.27 1 2.27 1.78 1,56 N.S.
cubic 0.11 1 0.11 0.09 1,56 N.S.
Condition (C) 5.77 1 5.77 4.54 1,56 <.05
A X C 1.63 3 0.54 0.43 3,56 N.S.
within cells 71.33 56 1.27
Total 126.08 63
The main and interaction effects were all significant in the 
analysis of the frequency of verbal errors in the V and M-V conditions 
(Table 32). Further analysis of the Age main effect (F(3,56)=37.65, 
p < .001) showed that the linear trend is significant (F(1,56)=35.41. 
p c, .001) and accounts for nearly 95% of the age variance. Children 
tended to perform better with the increase in age. The Condition 
main effect agreed with the analysis of motor responses in that 
the M-V condition produced fewer errors than the V condition 
(F(1,56)=4.S4 , p <.0S).
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Table 33 ANOVA of total response errors in single response
(M, V) condition
Source SS df MS F df Sig
Age (A) 29.97 3 9.99 15.13 3,56 / .001
linear 26.38 1 26.38 39.97 1,56 V .001
quadratic 3.17 1 3.17 4.81 1, 56 4.05
cubic 0.42 1 0.46 0.64 1,56 N.S.
Condition (C) 3.92 1 3.92 5.93 1,56 4.05
A X C 0.78 3 0.26 0.39 3,56 N.S.
within cells 36.72 56 0 .66
Total 71.39 73
According to Table 33 on the verbal response and the motor 
response in the single response condition, the Age main effect 
is again significant (F(3,56)=15.13, p < .001), and the quadratic 
trend is also significant, but to a lesser degree (F(1,55)=4.81, 
p < .05). The main effect is also significant (F(1,56)=5.93, 
p .05) indicating that the motor response produces fewer errors 
than the verbal response and that performance improves with age.
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Table 34 ANOVA of total response errors in dual response
(M-V) condition
Source SS df MS F df Sig
Between subjects 31.99 31
Age (A) 24.13 3 8.04 28.71 3,28 .001
linear 21.61 1 21.61 77.17 1,28 < .001
quadratic 0.75 1 0.75 2.68 1,28 N.S.
cubic 1.76 1 1.76 6.32 1,28 < .05
Subjects within 
groups
7.86 28 0.28
Within subjects 85.87 32
Response (R) 65.64 1 65.64 152.65 1,28 < .001
A X R 8.06 3 2.69 6.26 3,28 <■.01
R X subjects 
within groups
12.17 28 0.43
The response accuracy in the M-V condition is analysed by 
analysis of variance with repeated measures (Winer, 1971) and the 
results are in general agreement with those of the single response 
conditions (Table 34). There is a significant Age main effect 
(F(3,28)=28.71, p ^  .001), with older children doing better. The 
linear trend is also highly significant (F(1,28)=77.17, p .001) 
and it explains nearly 90% of the Age variance. The condition 
main effect (F(1,28)=152.65, p < .001) again shows that motor 
response produces fewer errors than the verbal response produced by 
the same subject. As for the Age x Condition interaction 
(F(3,28)=6.26, p < .01), post-hoc testing (Scheffe) shows that it 
is due to the significant difference between the two oldest age 
groups and the two youngest age groups in their verbal responses 
(F(7,56)=61.32), whereas these age groups do not differ significantly 
with their motor responses (F (7,56)=5.8). At the same time, whereas
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FIGURE 7 MEAN FREQUENCY OF MOTOR AND VERBAL OMISSIONS
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FIGURE 6 MEAN LATENCY OF ACCURATE MOTOR AND VERBAL RESPONSES
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FIGURE 8 MEAN FREQUENCY OF MOTOR AND VERBAL COMMISSIONS
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the subjects in the youngest two age groups produced motor responses 
that are significantly better than their verbal responses 
(F(7,56)=13.44), the two response modes are similar in accuracy 
for the two oldest age groups.
Further contrast was analysed between the frequency of 
errors of motor commission and errors of motor omission in the 
single motor response condition in each separate age group. The 
results indicated that according to a Wilcoxon Matched-Pairs Signed-Ranks 
Test (Siegel, 1956), the null hypothesis that there was no difference 
between the frequency of commission and omission errors could be 
rejected in the four-year old group and above. Similarly for the 
comparison between verbal commission and verbal omission responses, 
at and after the age of four, the children produced significantly 
more commission errors than omission ones. It suggests that 
children tend to mature faster on omission responses than commission 
responses. Trend analysis (Jonckheere Trend Test) was applied to 
the single response conditions separately for the motor responses 
and the verbal responses. The age trend for motor commission 
errors yielded 2=1.53 (p=.063) while for motor omission errors,
2=3.93 (p=.00005). As for verbal commission errors, 2=1.53 (p=.063) 
and for verbal omissions, 2=.57 (p=.28, N.S.).
Responses mode analysis
Data were collected to allow comparison with results obtained 
in the last experiment. The response modes were recorded in the 
dual response (M-V) condition (N=32). The classification of the 
response mode was the same as in Experiment 1 and the method of
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transformation into the Simultaneity Index and the Before/After 
Index were also the same. The mean frequency of the modes of 
response are presented in Table 35.
The comparison on Simultaneity preference did not yield 
any significant difference (H=1.08, df=3). As for the Before/
After preference, the null hypothesis that the groups do not differ 
in the preference for a verbal-motor or a motor-verbal response 
mode was rejected (H=30.55, 2=6.27 at .001 level). The 3-year old
group was using a predominantly motor-verbal mode. The trends
generally replicated that of Experiment 1.
The correlation between response mode and accuracy of 
response also yielded similar results to those of the earlier
experiment. The accuracy score used was the General Accuracy
Index, which required both a correct motor and a correct verbal 
response in the dual response reaction. The Kendall r between 
simultaneity and accuracy is 0.169, which was not significant 
(2=1.36, p=0.0869). However, the Before/After preference and 
correctness correlated significantly (r=0.62, 2=4.97, p was highly 
significant - not listed) ' (Siegel, 1956).
Reaction time response and New TRS ratings
The next set of results are the correlation of the behavioural 
measures with teacher's ratings of the children's personality. The 
children in this experiment also formed part of the standardization 
sample of the New TRS scales. Scores on the four TRS subscales 
were calculated as in the final version of the scales. The 
correlations of the respective conditions are set out in Tables 36 
to 38. The means and standard deviations of the variables are
Table 35 Means and standard deviations of the frequency of 
response modes
AGE GROUPS
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Modes
V-M
SIM
M-V
X
S.D,
X
S.D,
X
S.D,
0.50
1.41
14.13
11.03
5.75
5.87
1.87
2.99
22.00
9.86
0.50
1.07
7.75
10.25
21.00
9.64
0
0
8.00
10.81
20.25
10.38
0.88
1.46
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presented in Appendix 8. One point to bear in mind in interpreting 
the correlations is that the accuracy measures (RTMACC and RTVACC) 
are expected to correlate with the personality measures in the same 
direction as the commission and omission responses, because of the 
transformation procedure in the analysis.
Few correlation coefficients reached statistical significance, 
but the direction of the correlation was fairly consistent. The 
NTRS-G subscale correlated negatively with the response measures, 
apart from verbal latency (RTVLAT) in the single response reaction 
condition. This is in line with the hypothesis that children 
rated by the teacher as reflective and thoughtful are less inclined 
to commit verbal and motor errors in reaction time tasks. Its 
relation with latency, when negatively correlated, was very low 
and not significant. In fact, the positive correlation of RTVLAT 
and NTRS-G (r=.12) in the V condition may suggest that a careful 
child produces responses with longer latency.
The correlation between NTRS-E and the behavioural measures 
are too low to warrant further interpretation. The direction of 
the correlation between NTRS-N and the behavioural measures is 
reversed when the single response condition is compared with the 
dual response condition. The same phenomenon appeared in the 
correlations obtained in Experiment 1. This may imply that combined 
verbal and motor reaction has changed the demand and nature of the 
task, but it might also be due to the lability of the characteristic 
Neuroticism.
However, Psychoticism as measured by the NTRS-P is consistent 
in its correlation with the reaction time variables across conditions.
Table 36 Correlation between motor reaction time measures 
(M conditions) and teachers' ratings (N = 32)
NEW TRS
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N
RTMACC -.24 .001 -.21 .37*
(.036)
RTMCOM -.26 -.08 -.10 .45*
(.010)
RTMOMI -.24 .07 -.15 .16
RTMLAT -.03 .13 -.24 .07
(*two-tailed test)
Table 37 Correlation between verbal reaction time measures 
(V condition) and teachers* ratings (N = 23)
NEW TRS
E N
RTVACC -.16 -.09 .13 .05
RTVCOM -.14 -.002 -.01 .04
RTVOMI -.01 -.19 .22 .02
RTVLAT .12 .001 .21 -.03
Table 38 Correlation of motor and verbal reaction time
measures with New TRS ratings (M-V condition) 
(N = 32)
NEW TRS
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N
RTMACC -.30 .04 .18 .21
RTMCOM -.29 .06 .20 .21
RTMOMI -.20 -.01 .06 .16
RTMLAT -.07 -.05 .22 -.002
RTVACC -.13 .16 -.07 .27
RTVOMI —. 18 .12 -.09 .28
RTVLAT -.05 .05 .06 .04
RTGEAL -.20 .14 -.08 .29
(RTVCOM not correlated because frequency = 0)
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which partially repeats the findings of Experiment 1. NTRS-P 
correlated significantly with motor accuracy (RTMACC) (r=.37, 
p=.036) and with motor commission (RTMCOM) (r=.45, p=.010) in the 
single response M condition. This suggests that Psychoticism is 
clearly related to impulsive responding, and that this affects the 
accuracy of performance. It is also correlated positively with
motor omission (RTMOMI). Although nonsignificant, the direction
of the correlation between psychoticism and motor response measures 
is the same in the dual response condition. However, there is 
virtually no correlation between NTRS-N and the latency of both 
verbal and motor responses. One interesting finding is that 
in single mode responding (V condition), NTRS-P does not correlate 
with the verbal measures at all, but the magnitude of the correlation 
increases in the dual response reaction condition, which again 
suggests that combining responses can dramatically change the style 
of responding in the child.
Discussion
Reaction Time Performance
The results strongly suggest that there is no evidence to 
support the assumption that the verbal response is a more stable or 
faster mode of response, qualities which would enable the verbal 
response to regulate the motor response at the elementary level of 
execution. This is particularly marked in the younger age group, 
but even when performance improves with age, there is still no 
indication that the verbal mode is "superior" to the motor mode 
according to the measures taken in the experiment.
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On the contrary, the motor response is better than the 
verbal response in terms of accuracy index in both the single 
response mode comparison and the dual response mode comparison.
The latency of the motor response is also shorter in the single 
response conditions comparison. However, there is no difference 
between motor and verbal latency in the dual response reaction.
This can, nevertheless, be explained by looking at the latency of 
each response mode when it is produced singly or combined with 
another response. Motor latency in the combined response condition 
is significantly longer than the single response condition, whereas 
verbal latency is similar in both the single and combined response 
conditions. This suggests that when motor and verbal responses 
are required together, some temporal adjustment takes place and that 
the motor response is slowed down to co-ordinate with the verbal 
response. One consequence is that the accuracy in the M-V condition 
for both the motor and the verbal response increases as compared with 
conditions in which only either individual response is required.
Motor accuracy is significantly higher in the M-V condition than in 
the M condition, while verbal accuracy, though improved, does not 
differ significantly between the single and dual responding condition. 
At any rate, motor accuracy is higher than the verbal one throughout. 
It seems that if accuracy is a gain in combining motor response with 
verbal response, it is at the expense of motor latency. Moreover, 
since verbal accuracy also improves, the mechanism is unlikely to 
be one mode exerting an influence upon another mode. Instead, it 
seems that the improvement is due to two responses being required 
together.
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The analysis on errors will clarify the issue further.
In terms of total errors, the dual response condition produced 
fewer errors than the single response conditions. Moreover, 
once the errors are divided into commissions and omissions, 
the verbal mode is more affected by the dual response condition. 
There is on the one hand a complete absence of verbal commission, 
but on the other hand an extremely high frequency of verbal 
omission responses, which suggests that when the children are 
asked to produce both motor and vgrbal responses, the tendency 
is to ignore the verbal response altogether. This had resulted 
in the verbal total errors (contributed by verbal omissions 
alone) being significantly higher than total motor errors in the 
M-V condition, especially marked among the two youngest age 
groups. This confirms the findings in the previous experiment 
that while verbal commissions are few (except the Middle Group), 
there is a preponderance of verbal omissions in the responding 
condition with speech accompaniment.
Many studies have concentrated only on the accuracy of 
the response, and even when Wilder (1969) included a wider range 
of measures including latency, amplitude and errors, he dealt 
only with the motor mode. The present attempt to abandon the 
presupposition that verbal behaviour is the independent variable 
has proved useful. It now seems that Luria's and Vygotsky's 
assumption that speech is the superior mode of responding is 
not borne out by the reaction time experiment.
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These results favour the hypothesis that verbal and motor 
responses are interdependent in that there is some temporal 
adjustment when two responses take place together. There may be 
a facilitative effect on accuracy but the latency of the motor 
response is lengthened, which can be explained by the "load" 
hypothesis. Birch (1971) has studied the latency of responding 
in the motor and verbal mode, but he has found initial vocal 
responding to be faster than the motor responding. He has 
nevertheless suggested that motor^and verbal responses would 
synchronize provided the subjects were given training with vocal 
reaction first. But then Birch (1971) judged the role of verbal 
response only according to measures of latency, and he made the 
assumption that subjects trained in the vocal response first would 
use it to co-ordinate the manual response, but not if the subjects 
were trained in the reverse order. This only shows that verbal 
reactions may benefit more in training, and cannot be used to suggest 
that spontaneous verbal response is a superior mode in "controlling" 
behaviour. Unfortunately, the data provided by Birch do not assist 
in determining whether when motor and verbal responses are 
co-ordinated, the adjustment is at the expense of the responses either 
in terms of speed or errors. Such "compensation" would be 
accommodated by the !'load" hypothesis, although it needs to be 
specified why some aspects of a response mode are affected and not 
others.
There is a similarity between the present M-V condition and 
the Sp-R condition in Experiment 1, but in the present case speech 
accompaniment resulted in better performance than single response
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condition. When the data are examined, it seems that the increase 
in accuracy frequency in the present M-V condition is not as large 
as the decrease in accuracy frequency in the Sp-R condition in 
Experiment 1. Another reason, perhaps, is that with an extremely 
straightforward task like reaction time, even when the interpretation 
is made in terms of "load", the task may still be within the "limited 
capacity" of the subject. Consequently, the effects of dual 
responding can be marginal. In other words, it is possible that
speech accompaniment may be either facilitative or deleterious,
(
depending on the task.
Response Mode
The replication of the analysis of response mode is generally 
a successful one. The same progression of age trend is observed 
in the preference for simultaneity and the verbal-motor mode of 
responding, although the Simultaneity analysis does not reach 
statistical significance, whereas the Before/After analysis does.
This is the reverse of the results of the last experiment. The 
correlation between the Before/After preference and response accuracy 
is also replicated.
Once again, there is no evidence that all children tend to make 
a motor response before a verbal one. Left to themselves, 
younger children adopted a motor-verbal mode, and yet they perform 
poorly compared with older children adopting the alternative response 
mode. The age effect which has been demonstrated time and again 
cannot be ignored. But the development of a preference for the 
verbal-motor sequence is not the only change which occurs with 
advancing age and we cannot be certain that it lies at the root of
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the improvement in the ability to perform a task with speech 
ac compan ime nt.
Reaction time and personality variables
Although few significant correlations have emerged, it 
seems that a measure of psychoticism is related to reaction time 
performance, and particularly to the emission of impulsive 
responses. Children scoring high on psychoticism are poor at 
controlling themselves. Even in a reaction time task in which 
there is the opportunity to press on a lever, the children with 
high NTRS-P produce more superflous responding. Theoretical 
discussion of this finding will be postponed until a later chapter,
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Summary
The present study involved a reaction time task, which 
was designed to investigate the performance of children asked to 
make a single motor response, a single verbal response or a 
motor-verbal combined response reaction. There was no evidence 
that the verbal response is "superior" to the motor response, 
either in terms of stability or in terms of short response 
latency. The results suggested that when motor and verbal 
response occur together, the accuracy of both responses is 
enhanced. The latency of the motor response is adjusted according 
to that of the verbal response by a significant increase in 
reaction time. Consequently, whether the effect of pairing a 
motor response with a verbal one can be considered to be 
facilitative depends on the aspect of performance being evaluated.
Correlations between personality and behaviour variables 
suggested that Psychoticism is related to a tendency to produce 
motor errors of commission. However, few other correlation 
coefficients reached statistical significance, or they were too 
low to warrant further interpretation. But consistent with 
previous findings, when verbal and motor responses were paired 
together, the pattern of correlation between the personality 
variables and behavioural measures appeared to be different from 
the pattern which was obtained when motor and verbal responses 
took place on their own.
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CHAPTER FOUR
VERBAL SELF-INSTRUCTION AND PERFORMANCE ON 
A DISCRIMINATION TASK 
(Experiment 3)
It was suggested in the interpretation of the first 
experiment according to the limited capacity or "load" hypothesis 
that the marked deleterious effect of speech accompaniment on the 
delayed response task was in part due to the extra demand of the 
task, and not due to the imposition of a verbal response alone.
The children knowing that they were required to press the lever 
at the end of a waiting session could be "motivated to respond 
earlier. This is to suggest that delaying a response may be harder 
than inhibiting a response. In order to clarify the problem, the 
"load" hypothesis will again be tested in Luria's discrimination 
experiment, in which it is the production of a response to the 
positive stimulus and the total inhibition of a response to the 
negative stimulus that is being compared.
The experiment consisted of four conditions, so that verbal 
accompaniment could be arranged to occur with both, none or either 
of the responses to the positive and the negative stimulus. The 
conditions are:
1. responding to the positive stimulus and not responding to the 
negative stimulus, both without self-instruction (R-NoR)
2. responding to the positive stimulus with self-instruction and 
not responding to the negative stimulus, without self-instruction 
(SpR-NoR)
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3. responding to the positive stimulus and not responding to the 
negative stimulus, both with self-instruction (SpR-SpNoR)
4. responding to the positive stimulus without self-instruction
and not responding to the negative stimulus, with self-instruction 
(R-SpNoR)
The predictions are based on the results of the previous
experiment, which seems best explained by the "load" hypothesis, and on
Luria's theory. Taking the discrimination paradigm as a whole:
1. The condition where no speech is involved is predicted to be 
the easiest condition according to the "load" hypothesis, while 
Luria's regulation theory will predict the worst performance 
from this condition.
2. The condition in which self-instruction accompanies the reactions 
to both the positive and the negative stimulus would be seen as 
the most demanding by the "load" hypothesis, but the regulation 
hypothesis would predict best performance, at least for the 
oldest age group (i.e., 5 and 6 years old), because the younger 
children are reported to be susceptible to "disinhibitive" effect 
in their reaction to the negative stimulus.
3. When the verbal response accompanies only one of the discriminative 
responses, the regulatory hypothesis predicts more or less similar 
performance by all the older age groups, because the theory make
no assumption about the nature of the tasks. The youngest group 
will perform better in SpR-NoR than in R-SpNoR, because the 
ability to control inhibitive behaviour by speech is said to 
develop later.
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The prediction generated by the "load" hypothesis will 
depend on three different assumptions:
Firstly, if it is assumed that a "no motor response" is the same 
as "producing a motor response" in terms of task demand, then 
SpR-NoR will not differ from R-SpNoR. If it is assumed that not 
having to respond reduces the response burden, the prediction is 
that SpR-NoR will be similar in terms of difficulty to R-SpNoR.
But, if it is assumed that inhibiting a response is harder 
than producing one, R-SpNoR will certainly impose more load and 
lead to poorer performance than SpR-NoR. Actually the test of the 
"load" hypothesis depends much on the nature of the task and how 
demanding it is determined to be, and so far there is no quantitative 
measure of the demand of a task. In order to decide on the "load" 
imposed by the production and inhibition of a response, we must 
scrutinize the positive response and the negative response separately. 
The predictions are in line with those stated, but applied to the 
specific modes.
Assuming that "no motor response" is the same as producing 
a motor response, the S- and S+ will not differ when no verbal 
response is involved, or when both are accompanied by the verbal 
self“instruction. Whichever condition is accompanied by verbal 
self-instruction will be deleteriously affected. The deleterious 
effect on the negative response would be predicted also by the 
regulation hypothesis for the younger age group.
If it is assumed that not responding is easier than responding, 
then the negative response in R-NoR and SpR-SpNoR would be more 
accurate than the positive response. When self-instruction
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accompanies the positive response, the negative response will 
definitely be superior. If verbal accompaniment is with the 
negative response, both the negative and the positive responses 
will be similar in the degree of difficulty, (i.e., assuming that 
the verbal and motor responses are not dominated by each other), 
or the negative response will be less accurate than the positive 
one,
If inhibiting a response is harder than producing one, 
there will be more errors when related to the negative stimulus than 
the positive stimulus when there is no verbal accompaniment to both 
the positive and the negative response, or when there is verbal 
accompaniment to both responses. With the SpR-NoR condition, the 
positive response will be more difficult than the negative one if 
the "load" imposed by self-instruction is more difficult than the 
attempt not to respond. However, it is not certain in what ways 
the "load" presented by self-instruction and by inhibiting a response 
will differ from one another. Should they impose the same "load", 
the negative and the positive response may not differ in terms of 
accuracy in the SpR-NoR condition. In the R-NoSpR condition, the 
negative response is expected to be unfavourably affected.
There are four groups of children belonging to different 
age groups in the experiment, and if each discrimination task is taken 
as a unit, the design can be seen as a two-way analysis of variance 
design with age and condition being the main effects.
Alternatively, when the positive response and the negative 
response are looked at separatively, the design is a more complicated 
4 X 2 X 2 X 2 (Age x Vocal response to S+ x Vocal response to S- x
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Response) analysis of variance with repeated measures on the last 
factor.
Methods
Subjects
The subjects were randomly selected from the Robin Hood
Infant school and the Thomas Wall Nursery School in Sutton, Surrey.
>
There were 128 children in the experiment, with an equal number of 
boys and girls. The subjects were divided into four age groups 
with equal numbers of subjects and balanced for sex. The mean age 
of the entire sample was 63.9 months (S.D.=30.45). The mean age of 
all the male subjects was 67.32 months (S.D.=14.92) and that of all 
the female subjects was 60.94 months (S.D.=13.85). The age 
distribution according to the separate age groups is shown in Table 39.
Apparatus
The apparatus was the same as that used in Experiments 1 and 2.
A tape recorder was used to record the proceedings of the experiment.
Procedure
The children in each age group were randomly assigned to one
of the four experimental conditions. There were eight children in
each condition (4 boys and 4 girls). The children were familiar 
with the experimenter (E) who had attended their classes and talked 
to them. The subjects were seen indiv^-dually in a small quiet room 
in the school.' The introduction to the apparatus was similar to 
that in the previous experiments. The instruction on the discrimination 
tasks was as follow;
146
Table 39 Means and standard deviations of ages of subjects
(in months)
AGE GROUPS
5
Total Sample X 41.00 51.03 64.59 76.53
S.D. 2.29 j 2.78 2.56 2.48
Male X 41.13 50.06 64.50 76.05
S.D. 2.58 3.02 2.28 2.72
Female X 40.88 51.18 64.88 77.00
S.D. 2.03 2.88 2.89 2.19
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1. R-NoR "When one of these eyes is bright, I want you to bang
on the nose quickly. But when the other eye is bright, I
want you to wait and do nothing. Now I'll show you." 
(demonstration)
"All right? Now let us try this a few times" (practice trials). 
Good. Now I want you to do a few more times on your own. 
Remember, watch carefully and I want you to try your best."
The instruction to the other groups varied according to how speech 
was to be paired with the discriminative response.
2. SpR-NoR "When one of these eyes is bright, I want you to say
to yourself loudly 'BANG' and bang on the nose. But when the 
other eye is bright, I want you to wait and do nothing."
3. SpR-SpNoR "When one of these eyes is bright, I want you to say 
to yourself loudly 'BANG' and bang on the nose. But when the 
other eye is bright, I want you to say to yourself loudly 'NO' 
and this means you must wait and do nothing."
4. R-SpNoR I'When one of those eyes is bright, I want you to bang
on the nose. But when the other eye is bright, I want you to
say to yourself loudly 'NO' and this means you must wait and
do nothing."
During the demonstration, the colour chosen to be the positive 
stimulus (S+) and negative stimulus (S-) were the same as those 
presented to the subject in the practice trials and the experiment 
proper. The demonstration was given slowly with E repeating the 
instruction. A minimum of five practice trials were given. Verbal 
and actual prompting were used to ensure that the subject understood 
the instructions and could perform at least one trial each on the 
S+ and S- correctly on their own.
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A block of thirty trials was given, with 15 trials each on 
the S+ and the S-. The stimuli were presented in random sequence, 
with no more than three successive presentation of any one colour 
(Gellermann, 1933). Half the subjects in each condition were 
given the blue light as S+ and the yellow light as S-. The other 
half of the subjects had blue light as S- and the yellow light as S+,
Each trial began with a ready signal "Watch", followed by 
a count of two (one second). Then the stimulus came or and stayed 
on for as long as four seconds, or until the lever was pressed, 
whichever was earlier. The next trial began two to five seconds 
after the offset of the light. The light stimuli were operated 
manually be E.
When a correct response was made, E praised the child,
"Good, well done". When an incorrect impulsive response was made,
E said, "Not quite, try again" and when a child omitted a response,
E said, "You have forgotten this one. See what happens next".
The positive and negative motor response was the dependent 
variable. A correct response was a press on the lever within 4 
seconds during the onset of the S+, or no motor response during the
4-second when the S- was on. Other response categories that were 
also recorded were:
Commission responses: These were divided into motor and verbal
commission responses. Any extraneous responses, such as a response 
to the reminder "Watch", or a motor response to S-, were considered 
to be commission responses. But unlike the previous experiment 
(Experiment 2), a motor or verbal commission to the "Watch" signal 
did not cancel the trial.
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Omission responses: A response was required during the four-second
interval and it did not occur; this was scored as an omission error.
A General Accuracy Index was calculated, which was the frequency 
of trials in which all the verbal and motor responses required by 
the conditions were accurate.
NEW TRS Ratings
The teachers of these children were asked to fill in the New 
TRS. The results were used to standardize the New Teacher's Rating 
Scale and the data used in this experiment were the scores of the 
final version of the NEW TRS subscales (See Chapter Six),
Results
The means and standard deviations of the correct motor 
responses are listed in Table 40. The frequency of both commission 
and omission errors was low, so they were combined. The group totals 
are presented in Table 41 to 44. A General Accuracy Index which 
represented only those responses that were correct verbally as well 
as manually was also calculated (Table 45).
Treatment of results
First, the discrimination paradigm was considered as a whole, 
and the scores obtained by the subjects in the four conditions were 
expressed in terms of a Correctness Index, which had the semblance 
of a signal-detection analysis. Given that S+ and S- represented 
the positive and the negative stimuli, and R and NoR represented 
responding and not responding, then.
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Table 41 Means and standard deviations of motor errors
(commissionsand omissions) to positive stimulus
AGE GROUPS
X S.D. X S.D. X S.D. X S.D.
CONDITIONS
R-NoR 3.50 3.96 1.25 1.75 1.13 2.10 0.50 0.53
SpR-NoR 4.25 4.50 2.00 1.41 1.87 2.10 0.88 1.13
SpR-SpNoR 4.00 3.12 0.88 1.25 0.50 1.07 0 0
R-SpNoR 4.75 3.96 6.38 6.23 1.00 0.93 0.13 0.35
Table 42 Means and standard deviations of motor errors 
(commissions only) to negative stimulus
AGE GROUPS
CONDITIONS
R-NoR
SpR-NoR
SpR-SpNoR
R-SpNoR
S.D.
0.50 0.76
1.38 2.00
7.00 4.60
1.88 2.90
S.D.
0.25 0.46
0.13 0.35
0.63 0.92
1.75 2.43
X S.D.
0.88 0.83
0.63 0.92
0.25 0.46
0.13 0.35
S.D.
0.38 0.74
0.75 1.39
3.88 5.22
1.13 1.13
15?
Table 43 Means and standard deviations of verbal errors to 
positive stimulus
AGE GROUPS
3 4 5 6
X S.D. ' X S.D. X S.D. X S.D.
CONDITIONS 
2. SpR-NoR 9.25 3.84 2.00 3.50 2.25 3.19 0.75 1.39
3. SpR-SpNoR 9.38 4.37 2.38 4.37 0.50 0.75 0.25 0.46
4. R-SpNoR* 1.00 1.60 3.88 4.85 0.13 0.35 0.75 1.16
Table 44 Means and standard deviations of verbal errors to negative 
stimulus
AGE GROUPS
3 4 5 6
X S.D. X S.D. X S.D. X S.D.
CONDITIONS 
3. SpR-SpNoR 6.75 5.03 0.75 1.16 0.50 0.75 0.38 0.52
4. R-SpNoR 7.13 6.15 2.13 2.64 1.13 1.36 0.88 1.46
2. SpR-NoR* 0.38 0.74 0.25 0.46 0 0 0.88 1.73
*Verbal commission only
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CORR =
ad - be
y pqxy
R NoR
where,
S+
S-
Figure 9
The mean Correctness Indices of the age groups 
Table 46.
Table 46 Means and standard deviations of
are presented in 
Correctness Index
AGE GROUPS
CONDITIONS 3 4 5 6
R-NoR X .758 .908 .870 .941
S.D. .25 .09 .17 .07
SpR-Nor X .389 .869 .840 .894
S.D. .34 .07 .17 .15
SpR-SpNoR X .282 .904 .953 .757
S.D. .38 .10 .06 ■ .34
R-SpNoR X .592 .488 .928 .929
S.D, .28 .46 .07 .09
A score of 1.00 on the correctness index signified maximum accuracy
and zero means nil accuracy. The scores were analysed by 4 (age
groups) X 4 (conditions) analysis of variance (Table 47).
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There is a significant main effect by Age (F(3,112)=19.72, 
p <. .001). The variance is explained mainly by the linear term 
(F(1,112)=45.02, p < .001) and the quadratic term (F(1,112)=13.76, 
p < .001). The Condition main effect is also significant 
(F(3,112)=2.79, p < .05). According to the table of means, the 
sum of the mean Correctness for all the age groups in R-NoR is 
3.48, in SpR-NoR is 2.00, in SpR-SpNoR is 2.90 and in R-SpNoR is 
2.94. Planned comparison showed that the correctness index is 
significantly higher in R-NoR than the other three conditions 
(F(15,112)=34.40) which did not differ significantly among 
themselves. This supports the "load" hypothesis that the condition 
without the use of verbal self-instruction is the easiest condition.
Table 47 ANOVA of Correctness Index
Source SS df MS F df Sig
Age (A) 3.17 3 1.06 19.72 3,112 < .001
linear 2.42 1 2.42 45.02 1,112 <.001
quadratic 0.74 1 0.74 13.76 1,112 < .001
cubic 0.01 1 0.01 0.20 1,112 N.S.
Condition (C) 0.44 3 0.15 2.79 3,112 <.05
A X C 1.87 9 0.21 3.90 9,112 <.001
Within cells 6.02 112 0.05
Total 11.49 127
The other hypotheses regarding the degree of difficulty of the other 
conditions was not supported, though the direction suggested that 
SpR-SpNoR had scored least in the correctitude index.
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There is also a significant Age x Condition interaction 
(F(9,112)=3.90, p <.001). Post-hoc analysis indicated that in 
the SpR-SpNoR condition, the three-year old group did significantly 
worse than the other age groups (F(15,112)=41.59). In SpR-NoR, 
the three-year old groups also performed significantly worse than ^  
the other age groups (F(15,112)=27.50), but not in the other two 
conditions. Another difference is between the two youngest age 
groups and the two oldest one in R-SpNoR (F(15,112)=24.18) with the 
younger children scoring significantly less on correctness. This 
suggests that the three year old children are having difficulty in 
using self-instruction, which also created a problem for the four- 
year old children when it was used singly with the negative response 
and not when it was used with both positive and negative responses.
The second index is the Bias Index. With reference to 
Figure 9 on p.l54, the difference between p and q will indicate the 
response bias of the subject. A positive index suggests a tendency 
to press, even if the negative stimulus is presented, and a negative 
index means a tendency to omit responses. The larger the score, 
the greater is the bias towards the direction indicated by the sign. 
This index is related to the Correctness Index in that a correctness 
score of 1 will always yield a bias index of zero.
The mean of the Bias Index is shown in Table 48. The 
analysis of variance of the index is in Table 49.
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Table 48 Means and standard deviations of Bias Index
6CONDITION 3
AGE
4
GROUP
5
R-NoR X -6.00 -2.00 -0.50 -0.25
S.D. 7.63 4.00 3.05 0.28
SpR-NoR X -13.75 -3.75 -2.50 -0.25
S.D. 10.17 3.28 3.66 2.25
SpR-SpNoR X 6.00 -0.50 -0.50 7.75
S.D. 10.74 3.16 2.56 10.44
R-SpNoR X -5.75 -9.25 -1.75 ■ 1.75
S.D. 10.71 12.28 1.67 2.25
The square root of the Bias Index (preserving the sign) was 
used for the analysis of variance. The results demonstrate a 
significant main effect in Age (F(3,112)=26.15, p < .001). The 
linear trend (F (1,112)=58.26, p <.001) accounts for nearly 75% of 
the variance contributed by age, suggesting that there is a significant
trend from not producing a response to producing one as children get
Table 49 ANOVA of Bias Index
Source SS df MS F df Sig
Age (A) 65.58 3 21.86 26.15 3,112 <.001
linear 48.94 1 48.94 58.26 1,112 <.001
quadratic 14.17 1 14.17 16.87 1,112 < .001
cubic 2.47 1 2.47 2.94 1,112 N.S.
Condition (C) 127.90 3 42.63 51.00 3,112 <.001
A X C 17.91 9 1.99 2.38 9,112 < .05
within cells 93.61 112 0.84
Total 305.00 127
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older. The quadratic trend is also significant. There is a 
Condition main effect (F(3,112)=51.00, p <.001), in which SpR-NoR 
has produced a significantly stronger bias towards non-responding 
than the three other groups (F(15,112)=205.94). The three other 
conditions differed significantly from one another in the post hoc 
analysis, with the exception of R-NoR and R-SpNoR. However, there 
is also a complicated Age x Condition interaction (F(9,112)=2.38, 
p < .05). One of the more unusual results is that the 3-year old 
group and the 5-year old group had a stronger bias towards responding 
when compared with the 4- and 5- year old children in SpR-SpNoR.
The 3-year old group also reacted markedly differently in SpR-NoR 
and SpR-SpNoR. The children in SpR-NoR were biased toward not 
responding but the bias swung towards responding in SpR-SpNoR.
The Bias Index is significantly different on post-hoc analysis 
(F(15,112)=109.25). The same comparison with the other age groups
was not significant although all of them have a stronger bias towards 
not responding in SpR-NoR.
Accuracy analysis
The accuracy score to the S+ and S- was substracted from 15 
(number of trials) and transformed into a square root. The 
transformation was made necessary by the ceiling effect among the 
oldest age group. The analysis is presented in Table 50.
The significant age effect is demonstrated again (F(3,112)= 
17.98, p < .001). The linear term accounts for 74% of the age 
variance (F(1,112)=43.45, p < .001). The quadratic term is also 
significant (F(l,112)=10.76, p <.005). The other main effects, 
which are whether or not a vocal response is made to S+ and to S-, 
are not significant.
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There are however, significant interaction effects between 
Age and Vocal response to S+ (Y x A) (F(3,112)=4.58, p < .005) 
and between Age and Vocal response to S- (Y x B) (F(3,112)=3.11, 
p < .05). Scheffe post-hoc analysis indicates that when self- 
instruction accompanied performance to the S+, the 3-year old 
group did significantly worse than the other age groups combined 
(F(7,248)=53.02). The difference does not appear when the children 
did not vocalize to the S+. When self-instruction accompanied 
the S-, the 3-year olds again did significantly worse than the other 
age groups combined, (F(7,248)=38.19). When they did not use 
speech with the S-, the difference was not marked, and the 3-year 
olds differed only marginally from the 5-year olds (F(7,248)=13.84)
Within subject analysis indicates a significant difference 
in the accuracy to the S+ and to the S- (F(1,112)=11.15, p < .005) 
which suggests that performance on the negative response is better 
than the positive response. But there is also an Age x Response 
(Y X C) interaction (F(3,112)=7.83, p .001) and post-hoc test shows 
that it is only in performance to the S+ that the ages differ. The 
3-year old group did significantly worse than the other groups 
combined (F(2,248)=45.57). The four- to six-year old groups did 
not differ among themselves in their accurate response to S+, nor 
did all the age groups show any difference in their accuracy to S-. 
Whereas the children performed better on S+ with the increase with 
age, the 5-year groups displayed a deterioration in their performance 
on the S-, which can also be responsible for the interaction.
As for B X C (Vocalization to S- Response) interaction 
(F(l,112)=10.75, p <.005), post-hoc analysis shows that where the
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Table 50 ANOVA summary of discrimination accuracy
Sources Ss df MS F df Sig
Between Subjects 159.09 127
Age (Y) 43.14 3 14.38 17.98 3,112 <.001
linear 34.02 1 34.76 43.45 1,112 <.001
quadratic 8.61 1 8.61 10.76 1,112 <.005
cubic 0.32 1 0.32 0.04 1,112 N.S.
Vocal response to 
S+ (A) 1.16
1 1.16 1.45 1,112 N.S.
Vocal response to 
S- (B) 0.88
1 0.88 1.10 1,112 N.S.
Y X A 11.21 3 3.74 4.68 3,112 <.005
Y X B 7.47 3 2.49 3.11 3,112 <.050
A X B 2.38 1 2.38 2.98 1,112 N.S.
Y X A X B 3.36 3 1.12 1.40 3,112 N.S.
Subjects within groups 89.50 112 0.80
Within Subjects 120.34 128
Motor response (C) 7.14 1 7.14 11.15 1,112 <.005
Y X C 15.03 3 5.01 7.83 3,112 <.001
A X C 1.38 1 1.38 2.16 1,112 N.S.
B X C 6.88 1 6.88 10.75 1,112 <.005
Y X A X C 0.31 3 0.13 0.20 3,112 N.S.
Y X B X C 5.23 3 1.75 2.73 3,112 <.050
A X B X C 10.30 1 10.30 16.10 1,112 <.001
Y X A X B X C 2.35 3 0.78 1.22 3,112 N.S.
C X Subjects 
within groups
71.72 112 0.64
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negative responding mode is concerned, speaking to S- produces 
lower accuracy than not speaking to S- (F(3,244)=8.55). When 
there is no self-instruction at all, the accuracy in the negative 
response is superior to the accuracy of the positive response 
(F(3,244)=17.94). The separate age groups follow the same trend, 
except for the 6-year olds who performed worse to the negative 
response when they spoke to the S-. The results, however, are not 
significant in the 6-year old group. Analysis in the light of the 
Age X Vocalisation to S- x Response accuracy shows that the only 
significant results were in the 3-year old groups, whose performance 
on the negative response was superior to that on the positive 
response, when they did not vocalize to the negative stimulus.
Finally, the interaction between Vocalization to S+ x 
Vocalization to S- x Response is examined (F(1,112)=16.10, p < .001). 
When there is vocalization to the S+, the negative response is 
significantly better than the positive response, provided that there 
is no vocal accompaniment to S- (F(7,248)=22.54). Other post-hoc 
comparisons do not yield any meaningful significant results. 
Notwithstanding this, it is of interest to note that when there are 
no self-instructions at all (R-NoR), the trend is for the negative 
response accuracy to be lower than the positive response accuracy, 
but once there is vocalization on either or both stimulus, there is 
higher accuracy on the negative mode.
Error analysis
ANOVA of the motor errors (commissions and omissions combined) 
on S+ (Table 51) indicated that the main effect due to Age was a 
significant one (F(3,112)=19.30, p <.001), with a highly significant
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linear trend (F(1,112)=152.08, p < .001). The Condition main 
effect is also significant (F (3,112)=3.97, p <.05). Two of the 
conditions, SpR-NoR and R-SpNoR differ significantly from conditions 
R-NoR and SpR-SpNoR (F (3,124)=30.49).
As for the analysis of motor errors to S- (Table 52), the 
main effect due to Age (F (3,112)=5.74) and that due to Conditions 
(F(3,112)=6.33) are both significant at the .001 level. As there 
is an interaction effect (F(9,112)=3.35, p < .005), further analysis 
shows that in the SpR-SpNoR condition, the 3-year olds and the 6-year 
olds make more errors than the 4-year olds and the 5-year olds 
(F(15,112)=52.44).
Regarding the verbal errors in conditions SpR-NoR and 
SpR-SpNoR (Tables 53 and 54), there is a significant Age main effects 
of F(3,56)=27.19 (p < .001) and F (3,56)=11.32 (p <  .001) to S+ and 
S- respectively. This suggests that verbal errors tend to decrease 
with age. Comparison of verbal commission errors in conditions 
SpR-NoR and R-SpNoR by Friedman two-way analysis of variance does 
not show any significant differences.
Apart from the quantitative difference, there is possibly a 
qualitative difference. The errors are recategorised under two 
groups, namely, the errors that were affected by a previous response 
and those that were affected by a previous stimulus. The first 
category includes, say, a commission error if the previous response 
made by the child (irrespective of accuracy) is a press on the lever. 
The second category includes a commission error if the previous 
stimulus is S+, or an omission error if the previous stimulus 
is S-. 75% of the total motor responses can be grouped in this
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Table 51 ANOVA of motor errors to S+
Sources Ss df MS F df Sig
Age (A) 50.22 3 16.74 19.30 3,112 <.001
Condition (0) 10.34 3 3.45 3.97 3,112 <.050
A X C 11.39 9 1.27 1.45 9,112 N.S.
Within cells 95.67 112 0.86
Total 158.13 127
Table 52 ANOVA of motor errors to S-
Source Ss df MS F df Sig
Age (A) 12.54 3 4.18 6.74
3,112 <.001
Condition (C) 11.80 3 3.93 6.33
3,112 < .001
A X C 18.74 9 2.08 3.35
9,112 <.005
Within cells 69.64 112 0.62
Total 112.72 127
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Table 53 ANOVA of verbal errors of S+
Source SS df MS F df Sig
Age (A) 70.74 3 23.58 27.19 3,56 <.001
Linear 54.96 1 54.96 63.17 1,56 < .001
Cubic 12.19 1 12.19 14.02 1,56 <.001
Quadratic 3.59 1 3.59 4.12 1,56 <.05
Condition (C) 0.71 1 0.71 0.82 1,56 N.S.
A X C 1.81 3 0.61 0.70 3,56 N.S.
Within cells 48,36 56 0.87
Total 121.60 63
Table 54 ANOVA of verbal errors of S-
Source S3 df MS F df Sig
Age (A) 32.59 3 10.87 11.32 3,56 < .001
Linear 24.74 1 24.74 25.77 1,56 < .001
Cubic 6.69 1 6.69 6.69 1,56 < .05
Quadratic 1.16 1 1.16 1.21 1,56 N.S.
Condition (C) 0.70 1 0.70 0.73 1,56 N.S.
A X  C 1.70 3 0.63 0.62 3,56 N.S.
Within cells 53,48 56 0.96
Total 88.47 63
FIGURE 11 MEAN CORRECT MOTOR RESPONSES TO POSITIVE STIMULUS
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FIGURE 12 MEAN CORRECT MOTOR RESPONSES TO NEGATIVE STIMULUS
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FIGURE 13 TOTAL MOTOR ERRORS TO POSITIVE STIMULUS
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FIGURE 14 TOTAL MOTOR ERRORS TO NEGATIVE STIMULUS
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FIGURE 15 TOTAL VERBAL ERRORS TO POSITIVE STIMULUS
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FIGURE 16 TOTAL VERBAL ERRORS TO NEGATIVE STIMULUS
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manner. The percentage of errors contributed by those errors
affected by the previous response is impressive (Table 55).
Table 55 Percentage of motor errors affected by preceding response
3
AGE
4
GROUPS
5 6
71.94 54.64 87.72 50.00
63.69 50.00 47.39 69.44
66.22 91.74 33.33 93.46
69.44 72.46 22.22 28.57
CONDITIONS
R-NoR
SpR-NoR
SpR-SpNoR
R-SpNoR
The 5-year old children were most affected when no 
verbalization was involved (R-NoR). 87% of their errors were
related to their preceding motor response, the highest of all the 
age groups. But when self-instruction was included, the 5-year olds 
had the smallest proportion of errors affected by previous response 
in each of the conditions. These children, moreover, produced the 
smallest number of total errors to both stimuli. This may suggest 
that the 5-year old groups are more responsive to self-instruction, 
which, although does not regulate behaviour as the experiments have 
so far illustrated, may have some attentional effects on the 5-year 
old children, somehow breaking them off from the influence of the 
previous response. However, this finding is a serendipity and 
requires further investigation.
Correlation of behavioural measures with teacher's ratings
The tables of Pearson's Product Moment Correlations are 
presented in Tables 56 to 59, and the means and standard deviations 
of the variables can be found in Appendix 10.
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When no verbalization accompanied performance in discrimination, 
only Psychoticism measured by NTRS-P significantly correlated with 
commission responses to S+ (r=.42, p=.14) (two-tailed). This 
confirms previous findings that Psychoticism is connected with 
impulsive responding. It is also positively correlated with 
commission responses to S-(S-MCOM), albeit insignificantly. NTRS-N 
is positively correlated with accuracy (i.e., a converted inaccurate 
score), motor commission and motor omission to both S+ and S-, but 
the coefficients are small and insignificant.
As before, the introduction of verbalization altered the 
pattern of correlation. According to Table 57, in the SpR-NoR 
condition, NTRS-E has the most significant correlations with behavioural 
measures. It is negatively and significantly related to the 
performance to S+, including accuracy (S+MACC) (r=-.44, p=.014), 
motor omission (S+MOMI) (r=^.44, p=.012), verbal omission (S+VOMI) 
(r=-.36, p=.049). Since the accuracy scores are in fact "nonaccuracy" 
indices after transformation, the correlations are consistent in 
suggesting that an active child will tend to do well in situations 
requiring a response, that is, to the S+, because he is unlikely to 
omit a response. He will do less well in responding to S- for the 
same reason - but the correlation here, though positive,does not 
reach the required level of significance. • This interpretation is 
suggested by the strong tendency for the high E children in the 
experiment to produce responses that are biased towards responding 
(r=.53, p=.002)‘. The negative relation between NTRS-G with the S+ 
and S- behavioural measures is consistent throughout. A cautious, 
reflective child tends to do well, particularly in not forgetting to
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produce a required verbal utterance. NTRS-G is correlated with 
S+VOMI, (r=-.36, p=.022).
When self-instruciton is paired with responding to both S+ 
and S-, Table 58,the pattern of correlation again alters slightly.
The significantly correlations are now with the S- responses. The 
reflective child again has the tendency to perform well, particularly 
in controlling himself to score high on the accuracy of responses 
to S-. NTRS-G is negatively correlated with S-MACC (r=-.51, p=.002) 
and positively related to the Correctness Index (r=.51, p=.003).
But it is also clear that children scoring high on NTRS-G are biased 
towards nonresponding, which is favourable to negative response 
performance (r=-.40, p=.023). Results that may be difficult to 
interpret arethe negative correlation between NTRS-E and the accuracy 
measure to S-(S-MACC) (r=-.34, p=.054) and the tendency of children 
scoring high on NTRS-E toward nonresponding, as the correlation 
between Bias and NTRS-E is r=-.44 (p=.011). However, if one assumes 
that the children are so much affected by the demand of verbalization 
to both stimuli that they have opted not to respond (suggested by the 
positive correlation between NTRS-E and S+MOMI), then the relationship 
between these variables becomes psychologically meaningful. NTRS-P 
again related to S+ performance in the expected direction.
Although the magnitude of the correlations between NTRS-G 
and the discrimination measures is small to moderate, the direction 
of the relationship is so consistent that the characteristic measured 
on the TRS subscale can be considered essential to discrimination 
performance with or within self-instruction. In the fourth condition, 
R-SpNoR, NTRS-G is significantly correlated with S+MACC (r=-.35, p=.027)
Table 56 Correlation of discrimination measures in R-NoR
Condition with teacher's ratings (N = 32)
NEW TRS
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G E N P
S+MACC -.12 -.11 .23 .19
S+MCOM -.13 .04 .28 .42*
(.014)
S+MOMI -.11 -.11 .23 .18
S-MACC -.18 -.10 .10 1 .21
S-MCOM -.18 -.10 .10 1 .21
CORR .13 .07 -.23 ! -.23 1
BIAS .03 .04 -.20 i
(*two-tailed test)
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Table 57 Correlation of discrimination measures in SpR-NoR
Condition with teacher's rating (N = 31)
NEW TRS
N
S+MACC -.13 -.44*
(.014)
-.03 -.10
S+MCOM -.16 -.27 .09 -.04
S+MOMI -.13 —. 44* 
(.012)
-.04 -.10
S+VCOM -.10 -.16 .21 -.17
S+VOMI -.36
(.022)
-.36*
(.049)
.11 .06
S-MACC -.14 .26 .13 .13
S-MCOM -.14 .26 .13 .13
S-VCOM -.12 -.02 .26 -.09
CORR .26 .30 -.06 .02
BIAS .21 .53*
(.002)
-.01 .09
(*two-tailed test)
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Table 58 Correlation of discrimination measures in SpR-SoNoR
Condition with teacher's ratings (N = 32)
NEW TRS
G E N P
S+MACC -.24 . 06 -.11 .34*
(.054)
S+MCOM -.29 -.27 .001 -.01
S+MOMI -.13 .19 -.11 .37*
(.040)
S+VCOM* - - - -
S+VOMI -.20 -.10 -.04 .08
S-MACC -.51
(.002)
—. 34* 
(.054)
.24 .04
S-MCOM -.51
(.001)
-.34*
(.054)
.24 .04
'
S-VCOM .03 .16 -.19 .08
S-VOMI -.20 .02 -.11 .13
CORR .51
(.003)
.19 -.10 -.20
BIAS —. 40* 
(.023)
-.44* 
(.011) 
j-----------
.26 -.18
(+S+VCOM nor correlated because frequency equals zero) 
(*two-tailed test)
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Table 59 Correlation of discrimination measures in R-SpNoR
Conditions with teacher's ratings (N = 31)
NEW TRS
G E N P
S+MACC -.35
(.027)
-.38*
(.036)
-.04 —. 06
S+MCOM -.16 -.32 .03 -.21
S+MOMI -.34
(.029)
—. 36* 
(.048)
-.06 -.05
S+VCOM -.42
(.009)
-.43*
(.015)
.. .
.18 -.09
S-MACC -.09 -.12 .15 .001
S-MCOM -.09 -.12 .15 .001
S-VCOM -.17 -.29 -.09 -.19
S-VOMI -.31
(.044)
-.33 .13 -.04
CORR .31 .41*
(.022)
-.04 .12
...... - -1
BIAS .28 .41*
(.022)
.09
1
.17 :
1
(*two-tailed test)
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and with S+VCOM (r=-.42, p=.009). It is also worth noting that 
in R-SpNoR, NTRS-E correlations have a similar pattern to those in 
SpR-NoR with the motor response measure to S+. Significant 
correlations are found with S+MACC (r=-.38, p=.035), S+MOMI 
(r=-.36, p=.048) and with S+VCOM (r=-.43, p=.015). Again, this 
tendency to respond when the negative response is free from 
vocalization has helped with the correctness (r=.41, p=.022), and 
notice also the positive correlation with the Bias Index (r=.41, 
p=.022). The difference between R-SpNoR and SpR-NoR with respect 
to NTRS-E is that in the former condition, children scoring high 
on NTRS-E are still prone to not responding to S-, hence the negative 
relationship with S-MCOM (r=-.12, N.S.), whereas in the latter 
condition, when no verbalization accompanies response to S-, the 
children are very prone to respond, as can be seen by the positive 
relation between S-MCOM and NTRS-E (r=.25, N.S.). The active child 
is still prone to responding whether or not self-instruction is 
used to accompany responses towards S+. This can explain why 
extraversion and correctness has the highest correlation in R-SpNoR 
of all the four conditions, for it is assumed that the response 
tendency in this condition is most favourable to a child high on 
NTRS-E.
Discussion
Luria has predicted an age and performance interaction in 
discrimination learning. It is true that in this experiment children 
in the 3-year old age group found conditions involving self-instruction 
extremely difficult to cope with. The four-year olds too, found
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verbalization to both S+ and s- difficult. This supports one 
aspects of Luria's general theory, but we have no convincing evidence 
for his claim that verbal self-instruction aids the older age 
groups in discrimination performance.
It has been useful to separate positive from the negative 
responses in the analysis, because it has revealed that the effect 
of verbalization can be an intriguing one.
First of all, the negative response seems to be the easier 
response because its accuracy score is high.r than the positive 
response. However, one must take account of the Bias Index. This
is where the scoring of a discrimination response differs from that 
of a delayed response. Whereas delayed responding requires a 
definite response after inhibition, discrimination only requires the 
absence of a response to S-. The Bias Index suggests strongly that 
the subjects, especially the younger ones, have a tendency towards 
not responding. Consequently, this would favour the negative 
response mode. The Age x Condition interaction can then also be 
explained.
According to the analysis of motor accuracy, pairing speech 
with either or both stimuli is detrimental to performance. it 
interferes with both the positive and the negative responses. But 
it may be important that in the absence of vocalization to S-, the 
negative mode scores much higher on accuracy than the positive 
response. When there is vocalization to S+, the negative response 
remains superior as long as there is not any vocalization to S- (that 
is, in the SpR-NoR condition), and there is no age interaction to
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complicate this result. Interpreted in the light of "load" 
theory, verbalization to S+ has resulted in a lot of omission of 
the required motor response. This is why the three-year old 
children have the strongest tendency towards not responding in 
SpR-NoR, of all the conditions. Iq fact, verbalization to S- 
exerts its deleterious effect by encouraging the occurrence of 
commission errors, as can be seen from the swing towards less non­
responding in R-SpNoR in the three-year old (Figure 10).
This does not mean that the different effects of verbalization 
to both stimuli will cancel each other out. In the present results, 
the three-year olds and the six-year olds responded to the SpR-SpNoR 
condition by displaying a very high tendency to respond, which 
certainly resulted in the worst performance among all the conditions 
for these two groups of children (see Table 40).
In general, this experiment offers more support for the 
"load" or limited capacity hypothesis than for Luria's conception 
of verbal regulation, and for experiments that found performance on 
discrimination with verbalization worse than that without (e.g..
Miller et al., 1970; Higa et al., 1978).
As for the correlation between the behavioural measures and 
teachers' rated measures of personality, the link between Psychoticism 
and impulsive responding seems an established empirical observation. 
Extraversion measured by NTRS-E is also correlated in a meaningful 
pattern with the behavioural measures in those conditions requiring 
verbal self-regulation. This implies that there may be individual 
differences in the use of, and responsiveness to, verbal self- 
instruction. Meichenbaum & Goodman (1969b) have mentioned some
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qualitative differences between impulsive and reflective children 
in their use of self-instruction. But in the present investigation, 
the children with high or low NTRS-E measures were not selected 
beforehand. All that can be deduced from the results is that some 
children respond to the demands of the task by adopting a strategy 
of responding or not responding verbally or manually. These 
children can possibly be identified by their NTRS-E scores. For 
example, children being rated high on NTRS-E tended to do well in 
a situation requiring a response, such as in response to S+ in the 
SpR-NoR condition. However, this tendency not to omit responses 
was reversed in a different condition, SpR-SpNoR, and the children 
scoring high on NTRS-E tended towards nonresponding. This behavioural 
pattern is seen as a strategy adopted by these children when they 
were asked to perform on a more demanding condition by having to vocalize 
to both S+ and S-. Hence they systematically produced different 
influence on their performance on the positive and the negative 
stimuli. This issue will be explored again in Part III.
General Discussion and Conclusion to Part I
The empirical work in this section has achieved two main 
goals. First of all, it has demonstrated that there is little 
support for Luria's interpretation of the regulatory function of 
speech on elementary motor tasks, such as in delayed responding, 
reaction time and discrimination responding. Secondly, one of the 
experiments (Experiment 2) has illustrated that there is no support 
for the assumption that speech is a superior mode of responding to 
the motor mode in terms of stability and latency; therefore, there
is no justification to speak of a motor response being controlled 
by a verbal one, at least with regard to simple elementary responses 
that the present experiments are investigating.
There is, however, evidence that verbal and motor responses 
are interdependent. It might be preferable to ask how such 
co-ordination can take place, rather than whether or not the child 
can "control" his own behaviour by uttering self-instructions such 
as those Luria has employed, which were used in the three experiments 
here. The mechanism to appeal to is one that helps the child to 
regulate both verbal and motor responses, that is, his ability to 
say "BANG" and press the lever each time. The work of Meichenbaum 
(Meichenbaum, 1975; 1977) and of Mischel (Mischel & Patterson, 1976) 
mentioned in the literature review has suggested the usefulness of 
detailed and specific instructions. But terse instructions like 
"BANG" or "NO" have turned out to be a hindrance to the self-regulation 
process.
There is no doubt that Luria has highlighted an extremely 
important area in child development - the process of self-control.
But as Flavell (1977) and Cromer (1974) have implied, he may be at 
fault in interpreting the source and vehicle of human self control 
as exclusively or even primarily verbal. An alternative interpretation 
in terms of "load" has explained the results obtained here fairly 
adequately, so it is clearly possible to examine the interrelationship 
between speech and motor behaviour, and to investigate how some kind 
of control can‘be achieved outside Luria's framework.
The correlation between teachers' ratings and the behavioural 
measures have produced some interesting results. The discussion
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has so far been brief, mainly because we have yet to discuss the 
theoretical basis of the personality measures used (see Chapter 
Seven). One of the most consistent findings is the relationship 
between scoring high on Psychoticism and the tendency to emit 
impulsive responses. The correlations between individual 
differences in personality and behavioural measures obtained from 
conditions involving self-instruction tends to be very different 
from those without verbalization. But it suggests that the use 
of self-instruction may also be related to individual differences.
However, before reporting empirical work which explored the 
two issues just raised, it is necessary to describe in the next Part 
of the thesis the development of the New Teacher's Rating Scale 
used in the present research.
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Part II 
CHAPTER FIVE 
BACKGROUND TO THE NEW TEACHER'S RATING SCALE
Earlier teachers' rating scales
The second handbook on tests and measurements in child 
development (Johnson, 1976) has on record over 40 rating scales 
that teachers can use to assess the behaviour of school children, 
and there is a striking resemblance between many of them in terms 
of the categories of behaviour selected to be measured.
Spivack & Swift (1973), who imposed very strict criteria 
on the selection of teacher's rating scales to be reviewed, still 
came up with no less than nineteen. They looked at rating scales 
that specified and measured the overt classroom behaviour of 
children between the ages of six and eleven years, but excluded 
those scales that are related to developing personality theories 
on the grounds that these scales seldom focussed on the problems 
involved in clinical or remedial application. Although this may 
be true of some teachers' rating scales on personality, it does 
not mean that personality studies are unrelated to clinical 
problems. The personality theories of Eysenck (Eysenck, 1967; 
1970) and Cattell (1965) are closely related to the description 
and explanation of clinical problems. Whereas Eysenck is fairly 
sceptical about teachers' rating scales, Cattell has widely 
adopted teachers' ratings of his factors (Cattell & Coan, 1957).
The scales reviewed by Spivack & Swift (1973) overlap 
considerably in their concern with areas such as aggressiveness
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or acting-out behaviour, anxiety and social adjustment, and 
behaviour related to coping with learning in the classroom.
However, there is considerable diversity in the choice of methods 
of rating (e.g., the number of points of the scale) and the 
specific behaviour to be rated, which is supposed to reflect the 
broad behaviour category in question. These scales also differ 
in their implicit assumptions and in the theoretical bases which 
determine the specific items to be included. Apparently different 
workers have become dissatisfied with the existing tools and have 
resorted to developing instruments of their own. Hence, there 
is a plethora of rating scales, which creates immense problems 
for any scale user who has to make a choice among them. Spivack 
& Swift are critical of the present situation; they point out 
that less than half of the scales they have reviewed provide 
test-retest or tester reliability, and that they are deficient in 
terms of providing standardization norms and a validation index.
The paucity of data is a great drawback for most of these scales, 
and the reviewers have warned potential scale users to exercise 
caution.
The same tone has been echoed by other reviewers (e.g.. 
Bower, 1969; Harris, Drummond & Schultz, 1977; Lambert & Harésough, 
1973; Schultz, Manton, & Salvia, 1972). Eysenck (1970) and 
Cronbach (1970) have also put the method of assessment by rating 
scale under attack. It is not intended here to argue about the 
pros and cons .of rating scales, but it is necessary to be aware 
of the issues involved in the construction and assessment of a 
teacher's rating scale. These problems are in fact shared by
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teachers* rating scales on learning disabilities (Bryan & McGrady, 
197^, personality (Cattell & Coan, 1957) and specific behavioural 
maladjustment (Spring, Blunden, Greenberg, & Yellin, 1977;
Merry & Quay, 1969).
When information is obtained by means of a teacher's 
rating scale, one is assuming that the teacher is an accurate 
informant on the child's behaviour. However, conflicting results 
have been reported on the consistency and accuracy of teachers' 
ratings. On the one hand, there are suggestions that teachers 
are neither consistent nor accurate in their overall ratings of 
pupils' behaviour (Barnard, Zimbardo, & Sarason, 1968; Elmore & 
Beggs, 1975; Feshbach, 1969). On the other hand, a low test- 
retest reliability seems the exception rather than the rule, 
because when reported, the test-retest coefficients often exceed 
.60. Miller (1972) found that even teachers untrained in 
behaviour ratings produced an average of test-retest reliability 
around ,80. Rutter (1967) reported two-month test-retest 
reliability scores on- the Rutter's Children Behaviour Questionnaire 
to be .89, while Spivack. & Swift (1967, quoted in Spivack & Swift, 
1973) noted that the test-retest coefficients for the Devereux 
Elementary School Behaviour Rating Scale ranged between .85 and 
.91. Given careful planning and specific instructions to the 
teachers, test-retest reliability can be achieved. Inter-rater 
reliability is usually lower than retest reliability, but still 
ranges between .50 and the mid.70s for those studies cited above. 
Among the methods put forward to improve reliability of an 
instrument, Jones & Cobbs (1973), quoted by Elmore & Beggs, 1975)
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have suggested specific and detailed behavioural categories.
Block (1957) has prescribed the use of extreme points of the 
scale, while Lambert & Hartsough (1973) have put forward a modified 
rank procedure instead of the conventional point rating scale.
There is also concern about the validity of teachers' 
rating scales. Tolor, Scarpetti, & Lane (1957) reported a 
difference of up to 22% between teachers' ratings and clinicians' 
rating of the behaviour of school-children. The discrepancy was 
found t(b be largest in areas related to aggressive behaviour, 
emotional expression and behavioural withdrawal. The authors 
suggested that the results demonstrated a difference between the 
roles of teachers and clinicians and in the attitude towards 
children between the two professions.
Response style (Cronbach, 1970) and bias interest in 
human judgment may interfere with ratings. Teachers' judgments 
can differ from those of other professionals (Tolor et al., 1957; 
Walsh & O'Conner, 1968), and teachers' judgments can differ among 
themselves (Camp & Zimet, 1974). Bower & Lambert (1961, quoted 
by Lambert & Hartsough, 1973) reported that words like "never", 
"frequently" and "all the time" used in rating scales were 
interpreted differently by primary school teachers and secondary 
school teachers, because the former regarded a wide range of 
behaviour as acceptable while the latter perceived acceptable 
behaviour much more narrowly. The sources of variation lie not 
only in the teacher's judgment, but also in the sample of children 
on whom the judgment is made. The teacher of a class of 
children in which the incidence of misbehaviour is high may judge
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a relatively obedient child as displaying misbehaviour infrequently, 
but the same child in a well-disciplined class may be regarded 
as frequently misbehaving, unless the teachers base the rating
on some larger sample than a particular group of children. It
has been suggested that teachers apply different norms in rating 
behaviour, for instance, they may see boys in a less favourable 
light than girls (Datta, Schaefer & Davis, 1958; McKinney, 19 75) 
and there could be ethnic biases as well (Datta et al., 1968).
Cookson (1973) and Hallworth (1966) commented that teachers tend 
to rate along a "good/bad" dimension when they rate on adjectives.
Bias in teachers' ratings may be a function of their
concern about certain behaviour. Glass (1967) showed that 
teachers were more aware of disciplinary problems in the classroom 
and less so with behaviour outside the school. Thompson (19 75) 
attempted to find out teachers' attitude on various types of 
behaviour in two nursery schools by means of the Kelly Repertory 
Grid. The constructs were grouped into four categories: those 
linked with personal qualities such as extraversion-introversion, 
confidence, humour, etc.; those concerned with social behaviour; 
constructs concerned with competence and ability, and a 
miscellaneous category related to physical activity and the 
background of the child. The results indicated that of all the 
90 constructs selected, no single teacher produced constructs in 
all the categories, while the overall proportion of constructs 
used differed .markedly between the teachers of the two schools, 
who seemed to have a different conception of what were the 
characteristics of a "good" pupil.
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Generally, the validity of a rating scale is obtained by 
correlating it with other measures of the child's behaviour 
(assuming that the measures chosen for the purpose are reliable 
and valid), Some correlations are with clinical diagnosis 
(Rutter, 1957; Quay, Morse, & Cutler, 1966; Swift & Spivack,
1969) , and others with school grades (Touliatos & Lindholm, 1975; 
Camp & Zimet, 1974).
Correlations with behavioural measures, however, have led 
to equivocal results. McKinney (1975) obtained teachers' 
ratings on the Schaeffer & Aaronson Classroom Behaviour Inventory 
on impulsive and reflective children selected on Kagan's Matching 
Familiar Figures Test (MFFT). Conceptual styles were not related 
to measures of hostility, extraversion-introversion, although 
they were with task-orientation —  the reflectives being rated 
as more task-oriented. However, the results were confounded 
because the teachers were biased towards rating boys as more 
reflective, irrespective of their conceptual styles. Another 
study (Bjorklund & Butter, 1973) found no support for the 
relationship between a teacher's rating scale of classroom 
behaviour and the Sutton-Smith Impulsivity Scale (Sutton-Smith 
& Rosenberg, 1959). The only significant correlation between 
the MFFT latency and teacher's rating was on the item "tendency 
to respond". This is self-explanatory, by virtue of the task- 
similarity of the two items. All this suggest that the choice 
of the variables considerably affects the correlation with 
teachers' ratings. The more specific they are on both measures, 
the higher is the correlation with teachers' ratings. Studies
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relating teachers' ratings to broad categories of classroom 
behaviour based on observation rather than responses on 
questionnaires tend to be those with the low or non-significant 
correlation (Blunden, Spring, & Greenberg, 1974).
As for ratings on personality traits, the Junior Eysenck 
Personality Inventory (JEPI) scores yielded discrepant results 
when compared with teachers' rated traits (Eysenck & Cookson,
1969; Eysenck, S.B.G. & Pickup, 1968; CocJcson, 1973). On the 
other hand, in a more extensive study. Walker (1967) suggested 
that the child's self-rating, peer rating and teachers'ratings 
produced more or less similar structures,
Harris et al. (1977) discovered that the correlations 
varied with the scales being used. There were satisfactory 
correlations between a problem behaviour checklist used by 
teachers and the Cattell Children's Personality Questionnaire 
(CPQ), but only a moderate relationship with the High School 
Personality Questionnaire (HSPQ) and none at all with the 
Elementary School Personality Questionnaire (ESPQ). Overt 
behaviour, rated by teacher on a checklist is related to the 
source traits measured by personality questionnaires, but the 
categories of overt behaviour involved varied from one age group 
to another. The explanation of this is open to conjecture. 
Possibly the rapid psychological change during adolescence is 
more difficult for teachers to rate both in terms of understanding 
the behaviour ’and how young people would see themselves or 
report about themselves in self-rated questionnaires. But for 
the younger age groups, irrespective of whether teachers' ratings
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agree with self-reports, there has been doubt as to how accurate 
young children are in giving self-reports on questions reflecting 
their personality. Nicholson & Gray (19 72) compared the ratings 
of a teacher's rating scale (TRS) containing adjectives that 
described the Eysenckian dimensions Extraversion-Introversion (E) 
and Neuroticism (N) with the scores of the JEPI. They noted a 
strong negative correlation between JEPI-N and their TRS-N, a 
strong negative correlation between JEPI-N and JEPI-L (the Lie 
Scale) and above all, a positive relation between TRS-N and JEPI-L. 
Their results implied that JEPI-N was an inverse measure of 
Neuroticism. The accuracy of self-report questionnaires was 
called into question. And with scales like the CPQ and ESPQ 
which do not have a lie scale to check whether children are "lying" 
or simply presenting themselves in a positive light as a result 
of not understanding the purpose of the questionnaire exercise, 
the evaluation of the score and the test itself is difficult.
It seems, therefore, that for pragmatic purposes, teachers 
rating scales still remain a useful instrument for assessment.
In defense of the teachers' rating scales, Werry & Spraque 
have this to say: "To abandon the questionnaire rating scale 
method has the double disadvantage of losing an assessment 
technique that has the virtues of simplicity and inexpensiveness 
and of failing to use information coming from persons who are 
continuously sampling the child's behaviour in many differing 
situations in a way which is difficult and expensive to reproduce 
by other means" (Werry & Spraque, 1970, p.402). And a more 
confident note is sounded by Digman (1963)) that "it would be
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safe to conclude that the use of teacher's judgments represents 
a valid starting point for the exploration of child personlaity 
structure!.'. Teachers' ratings are employed in the present 
investigation as one source of information.
Factor analysis and rating scales
One issue not mentioned above is the use, methods and 
results obtained by factor analytic studies of rating scales. 
Factor analysis is one method of testing construct validity of a 
rating scale. The assumption is that the unitary nature of 
various groups of items can be teased out by mathematical 
procedures which check the concommitant variations in the 
response of the subjects to the items of the questionnaire. 
Certain items tend to cluster together, and where they do so in 
an identifiable and meaningful way, they are usually labelled 
and called factors. In their review, Spivack & Swift (1973) 
suggested that factor analysis is essential in specifying the 
dimensions measured in a rating scale (e.g., Behar, 1977; Kohn 
& Rosman, 1972). However, there are examples of different 
analysis of the same scale from the results of different samples 
producing markedly diverse results (Spivack & Spott, 1965;
Spivack & Levine, 1964; Schaefer, Baker, & Zawel , 1975). It 
appears that the conclusions derived from factor analysis depend 
as much on the variables and items selected to be factorized as 
on the methods and assumptions made about the procedure.
Basically the aim of factor analysis is to summarize a 
large number of variables and group them into a smaller number of
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constructs or factors. For the technical aspects of the 
computational procedure, readers can refer to texts by Child 
(1970) and Comrey (1973),
To carry out factor analysis on a rating scale, say, the 
correlation coefficients between the scores on the various items 
or variables are calculated and a matrix of the correlations 
presented. Factors are extracted from the matrix. This involves 
grouping the coefficients in the correlation matrix to produce a 
column of coefficients relating to the variables in the factor 
analysis to a hypothetical construct variable. Methods of 
extraction vary and with the advance of computer analysis, more 
data can be handled and researchers can choose the method which 
meets the theoretical assumptions best.
There is debate about how to decide the exact number of 
factors to be extracted. A popular technique is the Kaiser's 
criterion suggest by Guttman (Guttman, 1954) and adapted by Kaiser. 
The rule is to extract factors having a latent root (or loading) 
greater than 1 and it is a method suitable for the principle 
component design, which favours extracting as many factors as 
possible from the matrix. The drawback with this method is 
that while it can provide a reasonable number of factors with 
perhaps twenty variables, it will yield too many factors when 
more variables are involved. The other method is Cattell's 
"scree" method (Cattell, 1966). A graph is plotted of the 
latent root against each factor in the order of extraction and 
the shape resembles a series of points of a slope. The shape of 
the curve is employed as the cutoff point. "Stones" are awarded
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factorial status and the rest, "factorial litter or scree", are 
discarded as error terms. In practice, it has been demonstrated 
that the two methods provide similar results (Pawlik, 1973; Child, 
1970) and it is not uncommon to find factor analysts bending the 
rules, to make a comparison with previous studies (Digman, 1965).
The product of factor extraction is always a column of 
loadings, one for each variable, that represents the extent to 
which the variable is related to the row of factors. There is 
also an indication of communalities, which represent the extent 
of overlap between the variable on all the factors, i.e., the 
degree of variance in a particular variable which can be accounted 
for by scores of individuals representing their position on the 
factors. The interpretation of an unrotated factor matrix is 
often difficult, because there are overlaps among the factors.
The two major methods of rotating the matrix to a more interpretable 
form are the orthogonal method and the oblique method, but the 
choice between them has caused some disagreement among workers.
This disagreement is generally over the number and the 
nature of the factors being conceptualized. There are proponents 
of a two-factor model (Peterson,1961), which is based on 
factor analytic studies on personality ratings and questionnaires 
on children. They have produced major orthogonal components, 
namely. Good vs Poor Adjustment and Extraversion vs Introversion 
in personality structure, and Conduct Problems and Personality 
Problems in deviant behavioural symptoms. The results do not 
present too many problems if the rating scale is designed only 
for empirical screening purposes and where no theoretical framework
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underlies the relationship between the factors. Factor analysis 
on teachers rating scales have yielded between two and six second 
order factors. However, when the factors in teachers'ratings 
are related to existing personality theory, the issue becomes 
more complicated.
Eysenck has chosen to work on the highest order factors 
which are further factorized from first order factors. These 
second order factors, called dimensions by Eysenck, are 
uncorrelated with one another. Until recently, most of Eysenck's 
work on personality has been concentrated ca two orthogonal 
dimensions "Extraversion-Introversion" and "Neuroticism" (Eysenck 
& Eysenck, 1976). However, there is more to Eysenck's theory 
than factor analysis. Although he considers factor analysis a 
useful method to establish a taxonomy of personality and to 
conceptualize a hierarchical structure of personality, he is aware 
that mathematical methods on their own produce equivocal results 
because there are many ways in which behaviour can be classified. 
Eysenck supports the use of factor analysis by applying the 
technique of criterion analysis, by which widely recognized group 
differences are seen to differ on a certain factor (Eysenck,
1970). He points out that the factor Extraversion-Introversion 
separates "hysteria" from "anxiety" (Eysenck, 1957), He also 
solves the problem as to whether psychotics and neurotics are 
categorically separate groups or differ only along a dimension, 
by demonstrating that psychotics differ from the normal population 
on one factor while neurotics differ on another, Eysenck is
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concerned not just with the classification of personality, but 
with its explanation. The content of his theory will be discussed 
in Part III, His factor analytic method is mentioned here as 
a contrast to the different approach of R.B, Cattell,
While Eysenck has made use o f ‘factor analysis in his 
personality theory to organize data and test his results with 
external criteria based on clinical observations, Cattell has 
employed factor analysis both as a means and as end to formulate 
a description of individual differences. He has chosen to work 
on the first order factor level (he calls them source traits), 
and the validity of the work is based entirely on the consistent 
clustering of the traits. Cattell initially began with a list 
of trait names adapted from Allport & Odbert (1936), Combining 
these with data from life-record material, he factorized twelve 
factors. Cattell (1965) has reported that these factors can be 
reproduced using data from other sources, such as by questionnaires 
(Q data) and by performance tests (T data). He has come to rely 
increasingly on Q data as the main source of information and 
claims that they can be factorized into about 16 factors. He 
assumes that the factors overlap and adopts the oblique method 
of rotation. The intercorrelations of his factors may be 
refactorized to form six higher order factors, the first two of 
which, Exvia-lnvia and Adjustment-Anxiety, closely resemble the 
Eysenckian dimensions of Extraversion-Introversion and Neuroticism. 
Cattell is adamant that "the primary factors give one most 
information, and we would advocate higher strata contributors 
only as supplementary concepts . . .  It is a mistake, generally.
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to work, at the secondary level only, for one certainly loses a 
lot of valuable information present initially at the primary 
level" (Cattell, Eber, & Tatsuoka, 1970, pp.111-112). This 
argument has been repeated time and again in his debate with 
Eysenck, who maintains that second order factors are more 
meaningful psychologically (Eysenck, 1957) and that very little 
information is lost by dispensing with the primaries (Eysenck, 
1972b).
In terms of scope and intention, Cattell*s work is 
impressive. Teachers' ratings have also been developed based 
on Cattell's theories and have been factorized to produce twelve 
or more primary factors (Cattell & Coan, 1957; Digman, 1963;
Dielman, Cattell & Lepper, 1971). At the same time, evidence is 
mounting that Cattell has made some doubtful methodological 
assumptions, and that he almost certainly has overextracted the 
number of primary factors (Howarth, 1976).
As a matter of fact, the debate over which factor level 
should be explored in the study of personality comes down to a 
question of taste and of practicality (Schaefer, 1971; Royce, 1973). 
It is obvious that for the sake of parsimony, there is much in 
favour of the higher-order factors because they are more likely 
to have a biological basis. On the other hand, a profile of 
secondary factors would be too broad in comparison with a profile 
based on first order factors for making predictions about 
specific behaviour, e.g., in personnel selection. But insofar 
as the aim of the factor analysis is to explore and explain the 
individual differences measured by rating scaled(or questionnaires).
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higher order factors are more stable and hence more suitable for 
the purpose.
Finally, one must be aware of some limitations of factor 
analysis before embarking on such an exercise, as some users have 
admitted (Blurton-Jones, 1974) to using the method merely because 
it is convenient and becoming popular. But Eysenck (19 77) and 
Guildford (19 77) both hold that theoretical psychological thinking 
must go along with factor analyzed constructs. Pawlik (1973) 
has reminded us that a factor is no more than an "empirical 
construct", which should not be confused with "theoretical 
constructs" which explain behavioural observation. Moreover, 
factor analysis in personality studies - and other psychological 
research - is "limited to the extent that the instruments of 
behaviour measurement, which are 'fed/ into the analysis, are of 
limited generality themselves"(Pawlik, 1973, p.24). For instance, 
rating scales and questionnaires may reveal stereotypes of 
behaviour description categories in a culture or in common 
language usage rather than ’• genuine *'trait organization (Hallworth, 
1966; Herbert, 1974).
Although the situation is far from being perfect, Comrey 
(1978) has specified some useful rules to be followed in factor 
analysis and he is correct in thinking that it is only through 
dissatisfaction with our present position that we explore ways 
of improving it.
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Summary
This chapter has attempted to examine the difficulty 
confronted by psychometricians in the construction of a teacher's 
rating scale of children's personality. The usefulness of a 
teacher's rating scale was evaluated and it was suggested that 
despite the difficulty involved in the design and validation of 
such a scale, teachers' observations are one of the most convenient 
and inexpensive methods of assessment of the behaviour of school 
children. One of the methods involved in the construction of a 
teacher's rating scale, factor analysis, was discussed. This 
sets the scene for the development of a teacher's rating scale, 
which will be reported in the next chapter.
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CHAPTER SIX
DEVELOPMENT OF THE NEW TEACHER'S RATING SCALE
Under certain circumstances, a teacher's rating of a 
child's behaviour is useful information about the child 
unobtainable by other means. One obvious example is that with 
very young children whose ability to perceive themselves is 
highly doubtful, teachers' judgments of their behaviour are the 
only way to assess their personality. And although human 
judgment can be idiosyncratic, a teacher's rating is nevertheless 
likely to be more reliable than that of a parent when some norm 
of behaviour is sought. The teacher will have known many more 
children, and should be capable of greater objectivity than, say, 
a parent. There is, therefore, justification for designing a 
rating scale for teachers to assess children's personality for the 
purpose of supplying additional information on the behaviour of 
school children.
The Nicholson S Gray Teacher's Rating Scale (TRS)
The immediate predecessor of the rating scale developed 
in the present study is that used by Nicholson & Gray (1972).
The original TRS contained twelve adjectives chosen from those 
used by Eysenck & Rachman (1965) to describe Neuroticism. The 
adjectives were: aggressive, unstable, restless, rigid, anxious, 
impulsive, touchy, moody, unsociable, pessimistic, excitable and 
unself-confident (see Nicholson & Gray, unpublished). The 
adjectives were presented separately on twelve sheets of paper.
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each with the name of the adjectives written on top and the 
names of the children to be rated down one side. The teacher 
was asked to rate the child along a horizontal rating scale, 
divided into five points, the extent to which the adjective 
best described the child. The five points were "not at all",
"not very", "about average", "rather" and "very". The score was 
then transformed so that it was comparable to the JEPI-N scores. 
The test-retest reliability reported, obtained from 70 pairs of 
judgments of six teachers on 34 children was .81, and inter-rater 
agreement from the same source was .83.
The TRS has been modified and extended to measure 
Extraversion-introversion. The adjectives in the final
Neuroticism list are; moody, anxious, rigid, touchy, restless, 
aggressive, calm, even-tempered, reliable, lively, carefree and 
stable; and those on extraversion-introversion (TRS-E) are: 
passive, thoughtful, careful, reserved, quiet, unsociable, 
inpulsive, optimistic, excitable, talkative, responsive and 
outgoing. The scale was given to the teachers of three different 
samples of children aged between 7 to 13 years. The test-retest 
reliability on TRS-E (.53, p=.002) and on TRS-N (.55, p=.002) was 
reported to compare favourably with results on self-rating 
scales. On the other hand, the degree of inter-rater accord 
on TRS-E was said to be disturbingly low, with only one pair of 
teachers ranging in the 7-9 years old group reaching significant 
level (.70, p=i.G01) . The inter-rater agreement on TRS-N ranged 
between .58 and .81 (Nicholson & Shapland, unpublished).
Several points have been raised regarding the need to
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investigate the process by which teachers rate the children 
through the use of the TRS. First of all, the ranges of mean 
scores for the extraversion adjectives and the neuroticism 
adjectives varied among the teachers and it was suspected that 
the teachers might be using different scaling criteria for the 
different adjectives. Secondly, the positive correlation between 
TRS-E and TRS-N raised a problem regarding the way teachers 
interpret the extraversion-introversion and neuroticism dimensions. 
Do they consider them as independent, or do they consider them 
as one dimension? A factorial investigation into the scale 
items is one way of answering the question (Nicholson & Shapland, 
unpublished). Alternatively, it is possible that teachers may 
employ more than two dimensions to rate their pupils in the school 
context. It was therefore decided that a more comprehensive 
teacher's rating scale should be developed, and hereafter it is 
referred to as the New Teacher's Rating Scale (NTRS)•
THE FIRST STUDY (New TRS A)
Selection of adjectives
At the onset, the NTRS consisted of 70 adjectives describing 
the behavioural characteristic of children. The aim of the 
first study was to find out the factor structure of these 
adjectives, so that those with high loadings on particular 
dimensions could be selected to form the composite subscales of 
the New Teacher's Rating Scale.
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In addition to the 24 adjectives representing the E and N 
dimensions (Nicholson & Gray, 1972) already mentioned, other 
adjectives were selected with two other hypothetical dimensions 
in mind. There has been increasing interest in the Psychoticism 
dimension (Eysenck & Eysenck, 1975), so the inclusion of this 
dimension into a teacher's rating scale already adopting the 
Eysenckian E-I and N dimensions seems appropriate. The adjectives 
used by Eysenck & Eysenck (1975) to describe Psychoticism were 
chosen. The second hypothetical dimension was reflection- 
impulsivity. There is some doubt regarding the generality of 
the concept of impulsivity or impulsiveness, a question which this 
research is trying to explore. The adjectives on this dimension 
consequently came from a variety of sources. For example,
Eysenck & Wilson (1976) described the characteristics of the 
impulsive personality as follows: acting on the spur of the 
moment; making hurried, often premature decision; usually carefree; 
changeable; unpredictable. They describe individuals low on 
impulsiveness as: systematic; orderly; cautious; plan life out 
in advance; think before they speak and look before they leap.
Kagan,et al. (1954) also talked about the reflective child being 
thoughtful and systematic. Some of the adjectives were included 
after discussion with teachers as to what adjectives they might 
readily use to describe the personality of the children. It 
must be emphasized that these hypothetical dimensions only served 
as a guideline in the selection of adjectives, and it was 
anticipated that some of the adjectives might contribute to more 
than one dimension. The original list of adjectives and the 
proposed subscales are presented in Table 50.
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Table 60 Original list of adjectives for the New Teacher's
Rating Scale
Extraversion-Introversion
action-loving
bubbling
blow off steam
careful
careless
daring
eventempered
excitable
impatient
impulsive
reserved
optimistic
outgoing
passive
quiet
talkative
thoughtful
responsive
unsociable
vigorous
Neuroticism
aggressive
anxious
calm
careful
lively
changeable
emotional
easygoing
moody
stable
rigid
touchy
restless
reliable
Psychot icism
boastful
bully
cheeky
disobedient
hostile
hyperactive
insensitive
irresponsible
naughty
solitary
spiteful
troublesome
Reflection-Impulsivity
absent-minded
analytical
attentive
contemplative
controlled
day-dreamy
disorganized
distractible
exact
foolhardy
look before he/she leaps
think before he/she speaks
orderly
quick
rash
reflective
systematic
unpredicatable
cautions
methodical*
impetuous*
Others
bright^
motivated ^
self-sufficient 
untidy 
persistent
(*later addition in Second Study) 
(+omitted in Second Study)
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Methods
Subjects
The sample being rated included 240 children from three 
nursery and infant schools. The mean age was 66.8 months 
(S.D.=23.7). There were 120 boys (mean age = 69.2 months,
S.D,=30.6) and 120 girls (mean age = 64.5 months, S.D.=13.47).
There were nine teachers providing the ratings on the children 
and there was one set of ratings for each child.
Procedure
The teachers were given a list of the 70 adjectives typed 
out in alphabetical order so that the adjectives did not appear 
in their pre-classified order. The teachers were asked to make 
the ratings on separate rating forms and an instruction sheet 
was attached describing the format of the rating scale (Appendix 11a)
Each adjective was written at the top of the rating sheet 
and the names of the children to be rated were given on the 
left hand side. The order of the names were randomized on each 
sheet so as to avoid a "halo" effect. The teacher was asked to 
mark with an "X" on a five-point horizontal scale the point which 
best described the degree to which the adjective described the 
child. The points were labelled: 1. not at all, 2. not very,
3, about average, 4. rather, and 5. very. (Appendix lib).
The teachers Were instructed to rate the child according to what
he or she was like in school, and not what the parents told the
\
teachers about the child, or what the teachers considered the
206
child should be like. They were also reminded not to consider 
each adjective for too long, as it was their general impression 
that mattered.
The results were analyzed by the Statistical Package of 
Social Sciences (SPSS) computer programme on factor analysis.
A principal component analysis with Kaiser normalization was 
performed. The factors with latent root greater than I were 
rotated orthogonally by Varimax solution to produce the final 
factor matrix (Nie, Hull, Jenkins, Steinbrenner & Bent, 1975).
Results
Table 51 presents the means and standard deviations of 
the 70 adjectives. Table 62 shows the first five factors that 
have emerged and the loadings of each of the variables under 
the factors. For convenience, the highest loadings obtained by 
an adjective under the factors are underlined. The correlation 
matrix from which the factors were extracted is pressented in 
full in Appendix 12,
The first factor accounted for 42.8% of the variance 
after the rotation of the matrix with the ten factors that had 
latent root greater than 1, The variables with loadings ranging 
between .50 and .86 included: lively, bubbling, talkative, 
impulsive, etc. Those with high negative loadings included: 
passive, quiet and reserved. Seven out of the twelve adjectives 
from the Nicholson & Gray TRS appeared on the list. This factor 
can be called an Extraversion factor.
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Table 61 Means and standard deviations of TRS variables (Sample A) 
(N=240)
Variables X S.D. Variables X S.D.
absent-minded 2.69 1.10 insensitive 2.41 .95
action-loving 3.24 1.08 irresponsible 2.39 .94
aggressive 2.28 1.01 lively 3.05 1.03
analytical 2.90 .98 "look before he
3.09 .84
anxious 3.15 .95 (she) leaps"
attentive 3.17 1.05 methodical - -
blow-off-steam 2.44 1.04 moody 2.75 .95
boastful 2.35 1.08 motivated 3.10 .88
bright (intelligence) 3.29 .96 naughty 2.54 .95
bubbling 2.84 .98 optimistic 3.02 .62
bully 2.03 1.02 orderly 3.03 .84
calm 2.99 .95 outgoing 2.98 .99
carefree 2.87 .73 passive 2.71 .97
careful 2.99 .82 persistent 3.11 .85
careless 2:85 .83 quick 2.97 .83
cautious 3.06 .86 quiet 3.01 1.02
changeable 2.69 .93 rash 2.72 .90
cheeky 2.24 1.01 reflective 2.99 .71
contemplative 3.03 .84 reliable 3.13 .82
controlled 3.06 .78 reserved 2.93 .85
daring 2.79 .97 responsive 3.15 .82
day-dreaming 2.94 1.03 restless 3.03 .84
disobedient 2.59 1.04 rigid 2.70 .85
disorganized 2.83 .90 self-sufficient 3.15 .86
distractible 3.09 1.03 solitary 2.58 1.08
easy-going 2.88 .77 spiteful 2.04 .98
emotional 2.98 .70 stable 2.91 .74
even-tempered 3.02 .75 systematic 3.00 .76
exact 2.98 .75 talkative 3.31 .96
excitable 3.03 .95 "think before he
3.10 .72
foolhandy 2.35 1.03 (she) jumps"
hostile 1.84 .96 thoughtful 3.23 .82
hyperactive 2.52 1.01 touchy 2,80 .94
impatient 2.70 .99 troublesome 2,44 1.08
impetuous - - unpredictable 2.82 .79
impulsive 2.84 .96 unsociable 2.36 1.06
untidy 2.93 .91
vigorous 2.87 .93
208
Table 62 Factor loadings on TRS A (decimals omitted)
Factors
I II III IV V
absent-minded -22 -42 16 11 22
action-loving 21 -01 17 -05 07
aggressive 31 -27 61 04 -04
analytical 34 È1 05 10 03
anxious -41 -03 -15 46 20
attentive 04 -35 01 06
blow-off-steam 35 -21 11 15 -13
boastful 24 09 21 -09 14
bright 49 H -06 -05 -07
bubbling 80 12 07 14 00
bully 24 -07 11 -05 -19
calm -3% 52 -34 -37 -11
carefree -19 14 -32 -02
careful -19 -31 02 -05
careless 14 29 -02 03
cautious - n 17 -23 06 02
changeable 16 -15 36 M. -16
cheeky 43 -14 58 10 21
contemplative -08 76 —06 -05 -02
controlled -31 11 -28 -28 -07
daring È1 -02 30 -09 -09
day-dreaming ”11 -28 -01 03 26
disobedient 27 -37 68 00 08
disorganized 06 ”11 39 04 06
distractible 20 -50 11 13 -03
easy-going ii 05 -08 -15 -11
emotional 04 -08 -01 69 12
even-tempered ”11 33 -28 -26 -11
exact -11 66 -24 07 04
excitable H -12 17 23 06
foolhandy 35 -34 11 11 -32
hostile 00 —08 70 00 19
hyperactive 41 -07 66 11 -05
impatient 35 -06 46 12 53
impetuous - - - -
impulsive 62 -04 46 15 10
P09
Table 62 (Con't)
Factors
I II III IV V
insensitive 09 -15 11 -26 18
irresponsible 00 -46 64 -13 -01
lively 86 -01 20 21 03
"look before leap" -45 50 -26 05 -02
methodical - - - - -
moody -15 -08 35 19 68
motivated 32 71 -20 02 11
naughty 42 -43 11 08 14
optimistic 11 33 02 -11 -13
orderly -15 69 -10 -07 -11
outgoing 11 06 14 -08 05
passive ”11 -15 03 -11 18
persistent 33 11 -02 12 19
quick 11 50 06 09 05
quiet -85 10 -22 07 -07
rash 68 -23 43 08 -07
reflective -04 80 -03 08 -01
reliable 04 70 -30 -05 00
reserved -75 08 -15 17 —08
responsive 39 11 06 -07 -06
restless 49 -39 35 23 07
rigid " Ü -02 35 10 -24
self-sufficient 31 56 03 -27 ' 10
solitary ”11 -05 19 01 46
spiteful 06 -14 75 04 25
stable 06 60 -17 -45 -23
systematic 06 11 —06 -09 -15
talkative 78 03 15 07 01
"think before jump" -26 60 -12 -07 —08
thoughtful 09 76 -18 -09 04
touchy -19 -10 56 46 -17
troublesome 17 -36 68 12 21
unpredictable 21 -30 38 32 30
unsociable -53 -05 54 01 31
untidy 15 -57 12 11 16
vigorous 71 10 27 02 -04
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The second factor explained about 27,7% of the variance 
after the rotation of the ten factors. Variables with high 
positive loadings were systematic, reflective, contemplative, 
orderly and thoughtful. The loadings were in the mid-,50 to the 
,80 region. The adjectives with high negative loadings were 
"untidy" and "disorganized". These adjectives described the 
characteristics of a "good" pupil, a paragon child perhaps.
This is labelled the "Good" factor.
Factor III is clearly a Psychoticism factor. It accounted 
for nearly 10% of the variance. Nearly all the adjectives 
selected in the original list loaded high on this factor, e.g., 
spiteful, insensitive, boastful, hostile and so on.
Factor IV is the neuroticism factor. It was unexpected 
that it contributed only 5.6% to the variance of the final ten 
factors. Only the adjectives "anxious”, "changeable" and 
"emotional" had a higher loading on this factor than on the other 
factors.
Variables with high loadings on the other factors were 
scattered. For example. Factor V was loaded on impatient, 
solitary and unsociable. Absent-minded and calm loaded on 
Factor VI, while careless and untidy were loaded on Factor VII. 
These factors were less defined and did not contain sufficient 
variables to warrant further discussion.
The factors extracted were revealing in terms of how and 
in what context teachers rated the adjectives. With the present 
sample of nursery and infant school children, a lot of emphasis
21 1
was placed on "activity", followed by a task-oriented "good child" 
dimension. The neuroticism dimension appeared after Psychoticism 
in importance; it suggested that the teachers rating on those 
adjectives (e.g., anxious, moody, stable, etc.) might have found 
the exercise difficult because they are less sensitive to these 
qualities in children than to other unfavourable qualities such 
as naughty, hostile, and cheeky,which are loaded on Psychoticism. 
Adjectives such as "stable" and "reliable" were considered within 
the context of a "good child" and not as related to the anxiety 
category.
This is important in considering the nature of the 
Nicholson & Gray TRS-N measure, because most of the original list 
of adjectives were chosen from their scale. A separate factor 
analysis was performed on those 24 adjectives in the Nicholson & 
Gray TRS. The table of factors and the loadings is presented 
in Table 63.
The First Factor explained 52.8% of the variance, and it 
contained a mixture of adjectives from the Extraversion- 
Introversion and the Neuroticism Scales of the original TRS.
The Second Factor accounted for 28.7% of the variance and contained 
adjectives such as reliable, responsive and thoughful. The other 
three factors individually explained less than 10% of the variance. 
It can be seen that the adjectives making up the TRS-N do not 
group together in a unitary dimension in the factor structure. 
Moreover, the adjectives from TRS-E and TRS-N were intermixed in 
Factor I and II, which casts doubt on the validity of the original 
TRS.
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Table 53 Factor loadings of the 24 Nicholson & Gray's TRS 
adjectives (decimals omitted)
Factors
I II III IV V
aggressive (N) 11 -34 20 34 16
anxious (N) -22 -03 74 10 14
calm 56 35 18 -14 -21
carefree 44 -13 52 -17 -04
careful -29 61 -16 -03 -12
eventempered (N) -53 35 08 -10 -16
excitable (El) 82 -10 01 -08 00
impulsive (El) 77 -04 10 18 . 20
lively (N) 86 01 11 -07 -06
moody (N) 09 -18 -20 03 70
optimistic (El) 38 37 30 -10 -18
outgoing (El) 79 12 31 -15 -08
passive (El) -69 -17 -09 05 40
quiet (El) -85 04 -25 11 03
reliable (N) -06 77 -07 —16 -09
reserved (El) -67 04 -32 18 08
responsive (El) 32 63 15 02 -09
restless (N) 59 -47 04 05 -01
rigid (N) -47 -12 -14 61 10
stable (N) -15 67 36 -12 -17
talkative (El) 77 08 15 -07 -16
thoughtful (El) 02 72 -07 -13 00
touchy (N) 09 -21 -17 68 10
unsociable (El) -29 —14 03 43 63
N = Neuroticism adjectives
El = Extraversion - Introversion adjectives
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Table 64 Means and standard diviations of variables
analysis of Nicholson and Gray's TRS
Variables
Means S.D.
aggressive 2.53 1.14
anxious 3.17 .96
calm 3.11 1.14
carefree 3.08 1.15
careful 3.06 1.12
eventempered 3.27 1.15
excitable 2.90 1.21
impulsive 2.90 1.24
1j vely 2.91 1.13
moody 2.55 .99
optimistic 3.13 .73
outgoing 2.89 .99
passive 3.03 .97
quiet 3.07 1.16
reliable 3.14 1.01
reserved 3.20 1.15
responsive 3.13 .97
restless 2.98 1.16
rigid 2.37 1.10
stable 3.08 .99
talkative 3.24 1.05
thoughtful 3.19 .99
touchy 2.91 .97
unsociable 2.37 1.11
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Discussion with the teachers after the ratings had been 
done revealed that the teachers found some of the adjectives 
more difficult to rate than others. Some of them, such as
optimistic, did not seem to apply to the behaviour of young 
children. Although the teachers perceived "optimistic" along 
tlie Extraversion dimension, it may not be an appropriate adjective 
to include in a scale for rating young children.
So far, the subscales that were initially designed 
(see p.205) have appeared in the factor structure. The proposed 
reflection-impulsivity subscale is worth noting because most of 
the adjectives representing the reflective dimension appeared in 
Factor II, while those signifying impulsiveness, such as "rash", 
and "impulsive" were loaded more highly on Factor I. Further 
inspection of the first two factors suggests that whereas the 
Extraversion factor is concerned with overt activity, the second 
factor may represent an attitude or approach towards school work. 
Consequently, reflectivity and impulsiveness may be seen by the 
teachers as relating to different domains of activities in the 
children's personality or behavioural repertoire, rather than 
the opposite poles of a single dimension.
The first study was carried out with children aged 3 to 6 
years. It was decided to test the generality of its findings 
by carrying out a similar study on a sample of older children.
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THE SECOND STUDY (New TRS B)
Selection of adjectives
A list of 70 adjectives was used. With the exception 
of "methodical" and "impetuous" which were replaced by "bright" 
and "self-sufficient", the adjectives were the same as those used 
in the First Study.
Methods
Subjects
There were 238 children in tliis sample, coming from two 
junior schools. The mean age of the sample was 103.24 months 
(S.D.=14.98). There were 116 girls with a mean age of 103.78 
months (S.D.=16.1) and 122 boys (mean age = 102.79 months,
S.D.=14.11). They were pooled from nine classes, ranging from 
the first to the fourth year of the Junior School, and were 
rated individually by their class teachers.
Procedure
The procedure and instructions were the same as in 
Study One.
Results
Although it was suggested to the teachers that they should 
rate the children on all the adjectives, the teachers in one of 
the school did not do so. This explains the variety of N values 
in the table of means and standard deviations of the variables 
(Table 66).
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As regards the factor analysis, the unrated adjectives 
posed a problem by reducing the number of subjects with complete 
data, which affected the factor analysis procedures. There are 
several ways of dealing with the problem, but each method has its 
inherent limitations. It is possible to factor analyse the data 
collected from those subjects who were rated on all 70 adjectives. 
However, tliis would reduce the original sample from 2 38 children 
to 112, and strictly speaking, the proportion of the number of 
variables to that of subjects then becomes too small for a 
factor analytical study. The alternative method is to adopt a 
"pairwise deletion method", which omits data only when either or 
both of the variables being considered in the correlation are 
missing. In the procedure, only certain subjects on some 
variables are left out, and not for all the variables. The 
computation of other correlation coefficients is retained.
This method has the advantage of using the maximum amount of 
data available, but the disadvantage!that for factor analysis, it 
cannot ensure that all the coefficients are derived from the same 
subject, which introduces a possible source of distortion.
Both methods were attempted and they produced slightly 
different results.
TES B (N=112)
With a sample of 112 subjects, tlie factor analysis yielded 
eleven factors with latent root greater than 1. These factors 
were rotated orthogonally and the first seven factors are presented 
in Table 65. The means and standard deviations of the variables 
are in Table 66.
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Table 65 Factor loadings in TRS B (N = 112) (decimals omitted)
Factors
I II III IV V VI VII
absent-minded -60 20 -20 -10 32 17 -05
action-loving 05 19 -05 34 -25 06
aggressive -19 81 16 -04 08 07 01
analytical 60 22 34 -04 04 10 02
anxious 07 -05 —46 62 -03 09 05
attentive 73 -33 -06 23 -25 -03 -02
blow-off-steam -15 76 22 03 06 18 08
boastful -09 11 25 -03 07 13 13
bright - - - - - - -
bubbling -12 48 11 06 12 11 13
bully -13 86 08 03 -03 -04 -01
calm 41 -38 -20 -51 -02 -24 13
carefree -15 33 11 -33 28 -04 10
careful 21 -20 -24 -01 -10 -14 09
careless -77 23 16 -01 07 04 08
cautious 11 -43 -28 18 -11 -19 05
changeable -23 11 16 28 21 31 03
cheeky -38 77 22 07 08 -12 06
contemplative 75 -16 -11 -03 -09 -02 19
controlled 67 —48 -13 -15 10 -09 -09
daring -11 45 48 -20 00 -02 01
day-dreaming 05 41 -36 04 60 05 00
disobedient -49 72 19 05 06 08 08
disorganized -82 35 01 08 16 -01 09
distractible —68 49 18 05 17 -07 12
easy-going -31 32 29 -12 50 -04 21
emotional -05 24 -05 69 -01 20 05
even-tempered 38 ”11 —04 -20 -03 —46 01
exact 85 -29 -14 -09 00 -02 01
excitable -35 65 45 17 14 -02 05
foolhandy -37 72 14 00 16 -07 04
hostile -13 79 —08 16 06 22 -17
hyperactive -29 54 11 02 -03 06 -02
impatient -30 69 35 17 -03 18 01
impetuous -33 66 49 04 07 05 -06
impulsive —28 73 47 13 10 08 -07
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Table 65 (Con’t)
I II III IV V VI VII
insensitive -32 69 07 -23 -06 11 -10
irresponsible -54 11 15 -03 21 -01 05
lively -14 44 74 04 01 01 11
"look before leap" 44 -21 -11 -20 12 05 46
methodical 85 -12 -15 -06 04 -06 19
moody -05 33 -11 22 01 11 00
motivated 59 -05 -20 29 -01 -13 28
naughty -42 H 25 -01 14 09 -07
optimistic 16 02 11 -08 03 -33 03
orderly 80 -26 -08 -17 09 -03 06
outgoing -13 13 11 -03 -17 09 10
passive 09 -32 -49 -03 32 -33 -14
persistent 20 04 19 07 03 04 78
quick 47 16 41 -08 -20 -11 -07
quiet 37 -41 -11 02 08 -11 -17
rash -54 69 30 09 -04 -02 -01
reflective 84 -22 -08 11 15 -03 -01
reliable 74 -27 15 08 -06 -27 -07
reserved 43 -35 ”11 -13 16 -01 -22
responsive 60 —05 34 08 -31 -21 23
restless -72 37 24 07 -01 03 -03
rigid 13 -32 -36 03 01 -02 04
self-sufficient - - - - - - -
solitary 15 -07 —64 -03 -10 13 06
spiteful -43 59 -11 -09 -31 12 00
stable 67 -36 18 -23 14 -35 -04
systematic 84 —18 00 -13 -14 -03 02
talkative -48 48 43 11 -08 -01 00
"think before speak" 68 -43 -25 -09 20 -05 07
thoughtful 73 -26 -10 04 22 -15 11
touchy -23 38 -18 30 -04 52 10
troublesome -44 69 14 19 -13 15 -01
unpredictable -51 11 00 23 -06 28 -02
unsociable -06 10 -75 08 08 04 05
untidy -74 34 16 -02 -16 —2 6 -07
vigorous -20 47 68 -01 -11 -08 -10
Table 66 Means and standard deviations of adjectives in TRS B
(N = 112)
Variables z S.D. Variables X S.D.
absent-minded 2.91 1.25 insensitive 2.36 1.13
action-living 3.35 1.01 irresponsible 2.56 1.25
aggressive 2.56 1.17 lively 2.84 1.23
analytical 2.69 1.11 "look before he
anxious 3.14 .96 (she) leaps" 2.91 1.22
attentive 3.06 1.12 methodical 2.77 1.17
blow-off-steam 2.52 1.15 moody 2.51 1.08
boastful 2.32 .99 motivated 3.25 1.04
bubbles 2.71 1.26 naughty 2.62 1.19
bully 2.43 1.21 optimistic 3.13 .76
calm 3.11 1.26 orderly 2.86 1.13
carefree 2.82 1.21 outgoing 2.96 1.02
careful 3.09 1.22 passive 3.04 1.06
careless 3.00 1.12 persistent 3.06 1.11
cautious 3.01 1.20 quick 3.06 1.03
changeable 2.57 1.10 quiet 3.08 1.27
cheeky 2.26 1.25 rash 2.65 1.30
contemplative 2.88 1.04 reflective 3.05 1.17
controlled 3.15 1.16 reliable 3.22 1.12
daring 2.94 1.11 reserved 3.17 1.27
day-dreaming 2.67 1.26 responsive 3.21 1.07
disobedient 2.56 1.22 restless 3.02 1.27
disorganized 2.91 1.21 rigid 2.29 1.16
distractible 3.31 1.29 solitary 2.73 1.19
easy-going 3.07 1.26 spiteful 2.63 1.16
emotional 3.02 1.13 stable 3.23 1.10
even-tempered 3.41 1.24 systematic 2.96 1.14
exact 2.71 1.19 talkative 3.37 1.11
excitable 2.89 1.30 "think before he
foolhandy 2.59 1.35 (she) speaks"
2.95 1.19
hostile 2.42 1.24 thoughtful 3.27 1.07
hyperactive 2.69 1.25 touchy 2.81 1.10
impatient 3.03 1.24 troublesome 2.66 1.36
impetuous 2.83 1.29 unpredictable 2.70 1.21
impulsive 3.03 1.40 unsociable 2.40 1.12
untidy 2.77 1.24
vigorous 3.11 1.18
The first factor accounted for 56.5% of the variance 
after rotation and ttie variables with the highest loadings are 
similar to those in TRS A. Exact, systematic, careful, etc, 
are the adjectives with positive loadings, and disorganized, 
careless and untidy were the ones witli negative loadings. It is 
a "reflectivity" or "Good Pupil" factor.
The second factor contains most of the adjectives on the 
hypothesized "Psychoticism" dimension, and it accounts for over 
15% of the variance. However, it also includes adjectives such 
as excitable, impulsive, rash, and talkative. It seems that 
the teachers in this sample consider impulsiveness to be related 
to psychoticism.
The "Activity" or "Extraversion" factor in TRS A was 
replicated in Factor III in the present analysis and it explained 
only 9% of the variance. There were about twelve variables with 
high loadings on this factor. And finally, the fourth Factor, 
e3ç>laining 5% of the variance, which can also be called the 
Neuroticism factor, contains adjectives like emotional, calm and 
anxious. Some of the hypothesized adjectives such as touchy 
and moody can be considered to be loaded moderately on this 
factor.
TRS B (pairwise-deletion) (Table 6 7)
The factor structure revealed by this procedure is 
slightly different from TRS B (N=112) , but the variables that have 
high loadings on the factors resembles those on TRS A. The four 
main factors are replicated, but their respective contribution to
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Table 67 Factor loadings in TRS B (with pairwiSe omission in matrix)
Factors
I II III VI V VI VII
absent-minded —68 -17 21 15 04 29 11
action-loving 03 11 -09 09 -08 19 10
aggressive -24 49 32 11 05 -01 06
analytical 24 09 05 53 07 -23
anxious -04 -29 29 09 -13 22 11
attentive H -10 -15 -21 -02 -21 -05
blow-off-steam -20 11 34 53 -18 09 -06
boastful -15 11 34 23 -01 04 07
bright - - - — - - -
bubbling -03 83 16 06 06 02 06
bully -13 37 10 21 -11 -15 14
calm 45 -32 -37 -23 00 -02 -09
carefree -14 63 -05 -03 —14 -02 18
careful 81 -20 -14 -06 -04 06 -03
careless -81 21 12 11 00 -06 03
cautious 35 -47 -20 -14 -13 22 03
changeable -34 32 57 25 -01 11 -02
cheeky -30 43 12 11 17 00 11
contemplative 75 -09 -12 01 18 10 -10
controlled 60 -40 -28 -18 -01 19 16
daring -05 11 10 10 17 -13 -07
day-dreaming -25 -11 19 33 01 33 52
disobedient ”11 42 43 33 17 12 -07
disorganized -82 09 15 24 13 17 -06
distractible -74 30 17 26 06 20 07
easy-going -16 -03 08 -07 01 25
emotional -10 16 49 05 05 07 00
even-tempered 31 -29 —60 -17 -16 11 -11
exact 84 -23 -11 -11 —04 -01 08
excitable -34 70 29 24 07 11 03
foolhandy -29 49 21 30 25 -01 13
hostile -14 11 34 69 21 -03 -13
hyperactive -18 11 07 37 23 25 -39
impatient -28 11 41 24 13 . -10 -03
impetuous -35 67 28 26 20 09 00
impulsive -32 67 23 28 21 -07 06
Table 67 (Con't)
I II III IV V VI VII
insensitive -41 17 19 13 11 -01 02
irresponsible -69 30 28 16 18 06 23
lively -20 11 17 13 02 17 -05
"look before leap" 43 -10 -05 -09 -05 17 09
methodical 49 -09 -02 -09 -04 03 86
moody -16 03 75 10 08 03 -02
motivated 12_ 03 -01 -01 -06 —14 13
naughty —48 49 35 40 06 12 -01
optimistic 19 11 -26 -05 -04 16 -01
orderly 83 -11 -13 -23 -04 -02 11
outgoing 05 79 00 -11 04 -15 -15
passive 01 -60 -26 —O'-i -02 17 07
persistent 52 18 -02 00 -10 -07 -07
quick 53 45 -15 02 18 -19 -04
quiet 35 -70 -21 -15 05 —04 04
rash ”11. 49 20 24 35 -06 09
reflective 80 -17 -07 02 19 38 07
reliable 73 -01 -34 —10 -07 -04 -22
reserved 32 -69 -16 -17 ' -01 00 04
responsive 11. 33 -22 -04 -14 -04 -25
restless ”11 42 21 26 05 03 00
rigid 14 • —44 -02 -05 14 01 05
self-sufficient - - - - - - -
solitary 00 —46 09 28 20 : 32 12
spiteful -24 09 10 76 -07 05 -06
stable 60 -06 -45 -25 07 -06 -17
systematic 21 -11 -10 07 07 05 37
talkative -33 11 16 24 -11 02 -01
"think before speak" 74 -31 -09 -15 -03 -04 -02
thoughtful 21 -09 -14 -06 -01 07 07
touchy -23 06 21 15 01 05 02
troublesome -45 39 42 44 06 02 -02
unpredictable -55 23 44 23 29 12 -12
unsociable -09 -44 15 Û1 01 21 29
untidy -76 21 02 15 20 06 07
vigorous -12 77 06 19 22 -03 02
Table 68 Means and standard deviations of TRS variables (Sample B)
Variables N Mean S.D. Variables N Mean S.D.
absent-minded 213 2.89 1.23 insensitive 198 2.35 1.19
action-loving 238 3.26 .91 irresponsible 226 2.76 1.17
aggressive 208 2.41 1.15 lively 238 2.84 1.11
analytical 195 2.65 1.20 "look before he 195 2.86 1.02
anxious 238 3.05 .99 (she) leaps"
attentive 238 3.07 1.12 methodical 238 2.96 1.81
blow-off-steam 238 2.76 1.83 moody 238 2.61 0.99
boastful 238 2.32 1.02 motivated 238 3.24 1.08
bright - - - naughty 238 2.47 1.11
bubbling 208 2.80 1.14 optimistic 208 3.11 .71
bully 238 2.00 1.18 orderly 208 2.93 1.17
calm 238 3.24 1.17 outgoing 238 2.98 .97
carefree 238 3.04 1.03 passive 238 3.00 .97
careful 238 3.09 1.13 persistent 238 3.01 1.11
careless 238 2.99 1.07 quick 238 2.91 1.01
cautious 238 3.03 . .99 quiet 238 3.12 1.13
changeable 238 2.58 1.01 rash 226 2.67 1.17
cheeky 238 1.92 1.19 reflective 165 2.90 1.12
contemplative 208 2.83 1.22 reliable 238 3.13 1.06
controlled 207 3.09 .94 reserved 208 3.23 1.18
daring 238 2.94 .94 responsible 238 3.12 .98
day-dreaming 238 2.63 1.31 restless 208 2.89 1.20
disobedient 238 2.51 1.11 rigid 177 2.37 1.10
disorganized 238 2.87 1.19 self-sufficient - - -
distractible 238 3.34 1.21 solitary 208 2.49 1.23
easy-going 238 3.13 1.04 spiteful 238 2.10 1.16
emotional 238 2.89 1.04 stable 238 3.20 1.04
even-tempered 238 3.21 1.05 systematic 226 2.77 1.17
exact 226 2.78 1.15 talkative 238 3.16 1.04
excitable 238 2.83 1.16 "Think before he 238 3.00 1.16
foolhandy 226 2.66 1.11 (she) jumps"
hostile 238 1.96 1.13 thoughtful 208 3.19 i.08
hyperactive 238 2.34 1.22 touchy 238 2.87 .98
impatient 238 2.90 1.07 troublesome 238 2.48 1.21
impetuous 238 2.78 1.15 unpredicable 238 2.75 1.14
impulsive 238 2.89 1.15 unsociable 208 2.19 1.15
untidy 238 2.83 1.14
vigorous 208 2.98 1.03
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the variance varies from the previous analysis. The first factor 
is the "Good pupil" factor, and variables such as orderly, 
reflective, exact, and systematic are among the ones that load 
consistently highly on this factor. It accounts for more than 
half of the variance. The second factor is the "Extraversion" 
factor, explaining 17% of the variance. One reason why the first 
sample had the order of these two factors reversed may be that 
the teachers of the older children placed more emphasis on task- 
oriented behaviours than on physical activity.
The order of the third and fourth factor is also different 
from TRS A and TRS B (N=112). Neuroticism was the third factor, 
whereas Psychoticism ranked fourth, and they accounted for 8,2% 
and 3,9% of the variance respectively.
At this stage of the analysis, it was decided that a third 
factor analysis would be carried out. Although the order of 
the factors varied with the two samples of children, the 
replicability of the dominant factors and the consistency of 
some of the adjectives with high loadings on these factors 
suggested that the two samples could be combined. This would 
increase the size of the sample, and the factor analysis of the 
results would provide a firmer basis for deciding which adjectives 
and dimensions should make up the New Teacher's Rating Scale,
TRS A and TRS B combined analysis
The combined sample contained 352 children (181 male and 
171 female). The mean age was 78,42 months (S,D,=27,24), The 
number of adjectives was 68, The method of factor analysis was
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similar to the previous analysis. The initial factor structure 
produced ten factors with latent root greater than 1 and they 
were rotated orthogonally. Tha loadings and the factor structure 
are presented in Table 69 and the means and standard deviations 
of the adjectives are in Table 70.
The four factors already mentioned were clearly identifiable 
among the first four factor, which together contributed 88% of 
the variance.
Factor I was the "Good pupil" factor. Factor II was the 
"Extraversion" factor, and Factors III and IV were labelled 
"Psychoticism" and "Neuroticism" respectively. The percentage 
of variance explained by these factors ranged accordingly from 
52% for the first factor, then 22%, 9,1% and to 5,2% for Factor IV. 
Some degree of "factor invariance" (Peterson, 1961) had been 
demonstrated, since the factors were similar in samples of 
different size and age.
The New Teacher's Rating Scale (New TRS or NTRS)
The four main factors from the subscales which make up 
the New TRS, The adjectives which comprise the subscales are 
selected on the basis that tliey have high loadings on the combined 
factor analysis of Samples A and B, and also have high loadings 
on one of the two samples in isolation. An adjective was 
chosen for a subscale only when it had the highest loading on 
that particular factor, and this was based on the factor 
structure of the combined TRS-A and TRS-B factor analysis.
Table 59 Factor loadingSTRS .?V and B (decimals omitted)
Factors
I II III IV V VI VII
absent-minded -18 20 09 48 10 19
action-loving 05 63 18 -06 06 -02 03
aggressive -25 26 72 05 04 09 08
analytical 36 09 03 -12 11 -10
anxious 03 -41 -13 58 03 07 -02
attentive -03 -33 10 -35 07 09
blow-off-steam -18 32 67 13 -03 -05 -09
boastful 03 26 66 -07 02 21 -11
bright - - - - - - -
bubbling 02 78 19 13 05 09 -07
bully -11 21 77 00 -01 -20 10
calm 35 -29 -32 -47 -05 -12 08
carefree -18 19 -34 16 04 -04
careful -24 -24 01 -15 -08 03
careless -65 16 28 -03 08 01 10
cautious 36 -32 07 —04 -04 -02
changeable -19 21 55 21 11 -06 -25
cheeky -25 40 10 07 12 13
contemplative 21 -08 -11 -04 03 02 -02
controlled 62 -28 -34 -29 -04 -05 -03
daring —06 59 37 -09 —08 -05 02
day-dreaming -14 -41 13 11 21 14 -01
disobedient -42 29 68 04 08 ; 09 —06
disorganized —68 08 37 08 18 02 07
distractible “ËZ 23 48 11 22 -09 -05
easy-going -12 ±1 10 -15 27 -16 05
emotional —05 03 10 69 02 02 08
even-tempered 36 -28 -31 -39 -04 -18 05
exact 75 -15 -27 -03 -03 04 -09
excitable -23 69 34 25 12 01 04
foolhandy -36 31 58 06 06 -22 00
hostile -12 00 74 14 17 10 11
hyperactive -17 49 58 04 01 00 -09
impatient -17 37 56 21. 07 36 19
impetuous - - - - - - -
impulsive -17 59 56 18 02 09 03
Table 69 (Con't)
I II III IV V VI VII
insensitive -25 11 68 -21 02 24 -14
irresponsible —50 11 62 -07 19 -04 -12
lively -05 84 25 12 -02 07 -05
"look before leap” 51 -27 -26 -04 11 04 -20
methodical - - - - — — -
moody -07 -13 34 35 12 21 02
motivated È1 14 -09 14 -07 -05 25
naughty -42 38 21 10 11 09 03
optimistic 27 53_ 02 -23 -08 -12 06
orderly 11 -13 -17 -13 -02 -04 -16
outgoing -01 83 12 -09 -14 12 04
passive -05 —69 -08 -13 17 06 03
persistent il 31 01 10 -04 08 03
quick 49 50 10 -03 -28 03 03
quiet 20 -78 -28 00 01 -10 -07
rash -38 21 51 12 -02 -04 -01
reflective 81 -10 -OS 01 10 -05 10
reliable 71 04 -28 -08 -16 -04 13
reserved 24 -71 -19 01 05 —08 -05
responsive 11 33 02 -07 -28 -03 12
restless -21 44 33 16 -01 01 -03
rigid 05 01 01 -08 -04 -50
self-sufficient - - - - - - -
solitary 01 —66 11 04 08 38 08
spiteful -28 -01 72 02 -18 13 12
stable 62 04 -20 -45 00 -22 15
systematic 82 00 -11 -14 -12 -03 -07
talkative -19 72 25 11 -06 -01 05
"think before jump” 66 -29 -25 -13 13 -01 -07
thoughtful 77 -01 -18 -04 11 -01 08
touchy -15 -16 37 Ü -09 -04 -31
troublesome -40 19 21 18 -05 16 -04
unpredictable -42 18 47 39 08 18 06
unsociable -05 —60 38 04 08 28 -07
untidy "11 18 18 03 -15 05 09
vigorous -04 70 35 -02 -14 -08 08
Table 70 Means and standard deviations of variables in TRS A 
TRS B combined analysis (N = 352)
Variables X S.D. Variables X S.D.
absent-minded 2.75 1.15 insensitive 2.39 1.01
action-loving 3.27 1.05 irresponsible 2.47 1.05
aggressive 2.37 1.07 lively 2.98 1.10
analytical 2.83 1.02 "look before he
3.03 .98
anxious 3.15 .96 (she) leaps"
attentive 3.13 1.07 moody 2.67 .99
blow-off-steam 2.46 1.07 motivated 3.15 .93
boastful 2.34 1.05 naughty 2.57 1.03
bubbling 2.80 1.07 optimistic 3.05 .66
bully 2.15 1.10 orderly 2.98 .95
calm 3.01 1.05 outgoing 2.97 1.00
carefree 2.85 .91 passive 2.82 1.01
careful 3.02 .96 persistent 3.09 .94
careless 2.90 .94 quick 3.00 .89
cautious 3.04 .99 quiet 3.03 1.11
changeable 2.65 .98 rash 2.70 1.04
cheeky 2.25 1.09 reflective 3.01 .88
contemplated 2.97 .91 reliable 3.16 .93
controlled 3.09 .91 reserved 3.00 1.01
daring 2.84 1.02 responsive 3.17 .91
day-dreaming 2.85 1.12 restless 3.03 .99
disobedient 2.58 1.10 rigid 2.57 .97
disorganized 2.85 1.01 solitary 2.63 1.12
distractible 3.16 1.13 spiteful 2.23 1.08
easy-going 2.94 .96 stable 3.01 .88
emotional 2.99 .86 systematic 2.99 .90
even-tempered 3.14 .95 talkative 3.33 1.01
exact 2.99 1.07 "think before he
foolhandy 2.43 1.09 (she) speaks"
3.05 .90
hostile 2.02 1.09 thoughtful 3.24 .91
hyperactive 2.57 1.09 touchy 2.80 1.00
impatient 2.81 1.09 troublesome 2.51 1.18
impulsive 2.90 1.11 unpredictable 2.78 .96
unsociable 2.37 1.08
untidy 2.88 1.03
vigorous 2.94 1.02
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It was intended tiiat the subscales should cover a fair 
representation of the adjectives while the scales remained 
manageable to the teacher carrying out the rating. Since the 
number of adjectives with high loadings on Factors III and IV 
were less than those on Factors I and II, the number of adjectives 
under each subscales was different.
The content of the New TRS is listed below:
Good Pupil or Reflectivity Subscale (NTRS-G): attentive, careful, 
contemplative, disorganized, exact, motivated, orderly, 
reliable, reflective, responsive, systematic, thoughtful.
(12 items)
Extraversion Subscale (NTRS-E): action-loving, bubbling, daring, 
excitable, impulsive, lively, outgoing, passive, quiet, 
reserved, talkative, vigorous. (12 items)
Neuroticism Subscale (NTRS-N): anxious, changeable, emotional, 
eventempered, moody, touchy. (6 items)
Psychoticism Subscale (NTRS-P): aggressive, bully, cheeky, 
hostile, spiteful, troublesome, (6 items)
The format for administration and the rating forms conform 
with that already described. However, since some of the 
adjectives are negatively loaded on the subscales, it is necessary 
to correct the raw scores for the following adjectives to produce 
a composite score for each subscale: disorganized, passive, 
quiet, reserved and eventempered, so that a score of 5 means 
"not at all" and a score of 1 means "very".
The new TRS was administered to a third sample of childien, 
from which the test-retest reliabilities of the items were calculated.
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third study (New TRS- Sample C)
Subjects and raters
The third sample were the children from two classes at 
St. Dunstan's Junior School. There were altogether 68 children 
(26 boys and 42 girls) who were rated on both occasions. Their 
mean age was 115.83 months (S.D.=7.98). The means and standard 
deviations obtained by the subjects are presented in Table 71.
The test-retest reliability on the individual items 
(Table 72) ranged from .43 to .87, and all of them were significant 
at the .001 level. The test-retest reliability coefficients for 
the four subscales were; Good pupils subscale = .92, Extraversion 
subscale = .82, Neuroticism subscale = .75 and Psychoticism subscale = .82. 
All the correlations were significant at .001 level.
Data for all three samples were pooled. These included 
data obtained from children in sample C being rated on the first 
occasion of the TRS, and from Samples A and B,
Standardization norms of the New TRS
The new TRS with 36 adjectives forming four subscales was 
standardized on 550 children. Some of the items were omitted by 
some teachers, so that 477 children (241 boys and 236 girls) had 
complete scores on all the adjectives. The mean age of the 
latter sample was 87,49 months (S.D.=28.25). The mean age of 
the boys was 88.42 months (S.D,=30.14) and that of the girls was 
86.55 months (S.D.=26.21). The ratings were provided by twenty 
teachers in six schools.
O  V,
Table 71 Means and standard deviations of variables in Test-retest 
correlation of New TRS (N = 68)
(* = scoring of variables reversed. see p.
Test Retest
Variables S.D. X S.D.
action-loving 3.29 .90 3.10 .88
aggressive 2.72 .96 2.76 1.02
anxious 2.94 .81 2.81 .81
attentive 3.37 .99 3.09 .87
bubbling 2.89 .88 2.89 .90
bully 2.29 .97 2.63 1.01
careful 3.32 1.00 3.07 .96
chargeable 2.65 .82 2.70 .88
cheeky 2.59 1.09 2.92 .97
contemplative 3.06 .86 3.13 .81
daring 2.98 .84 3.10 .81
disorganized* 3.18 .89 3.15 .96
emotional 3.09 .68 2.97 .77
eventempered* 2.78 .98 2.86 .85
exact 3.27 1.03 3.12 .95
excitable 3.07 .97 3.03 .83
hostile 2.04 .76 2.53 .68
impulsive 2.91 1.05 2.97 .97
lively 3.13 .81 3.02 .83
moody 2.92 .74 2.88 .76
motivated 3.05 .99 3.07 .87
orderly 3.31 1.05 3.10 .93
outgoing 3.21 1.07 3.01 .87
passive* 2.96 .85 2.97 .91
quiet* 3.06 1.02 3.11 .99
reflective 3.19 .90 3.19 .87
reliable 3.48 1.03 3.25 .92
reserved* 2.87 1.02 3.17 1.00
responsive 3.37 .93 3.17 .77
spiteful 2.22 .96 2.73 .72
systematic 3.10 1.08 3.04 1.01
talkative 3.28 1.04 3.22 .98
thoughtful 3.33 .94 3.16 .92
touchy 2.89 .90 2.91 .84
trouble some 2.43 .97 2.79 .94
vigorous 3.07 .87 3.04 .94
Table 72 Test-Retest coefficients of the New TRS adjectives 
(N = 68)
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Good/Reflective Scale r Activity Scale r^
attentive .67 action-loving .64
careful .75 bubbling .55
contemplative .55 daring .68
disorganized .80 excitable .54
exact .80 impulsive .65
motivated .76 lively .64
orderly .79 outgoing .78
reflective .43 passive .69
reliable .56 quiet .64
responsive .57 reserved .69
systematic .87 tackative .67
thoughtful .71 vigorous .64
Neurotic Scale r^ Psychoticism Scale r
anxious .64 aggressive .69
changeable .53 bully .73
emotional .48 cheeky .62
eventempered .70 hostile .50
moody .49 spiteful .75
touchy .64 troublesome .59
(The Pearson correlation coefficient are ail significant at i.OOl 
level),
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The rating of each adjective was on a point five-point 
scale from not at all (1) to very (5), with five adjectives rated 
in the reversed directions. The means and standard deviations 
of the individual items are presented in Tables 73 to 75.
The score for each subscale is the sum of the scores of 
all the adjectives. But in view of the fact that the means and 
standard deviations of the adjectives are different, the Z-score 
of each adjective was calculated for each subject by the formula
IT3.W SCO3T0 = X S.D., using the means and standard deviations of the
standardization sample in Table 73. Thus the subscale scores
can also be represented as the sum of the Z-scores of the items on
the subscales. The means and standard deviations of the
I^sfot©subscale scores are shown in Table 76. Unless otherwise
specified, the subscale scores reported from now on are the 
standard scores (Z-scores), The Z-scores for both male and 
female subjects were derived from the same set of means and 
standard deviations^ But referring to Tables 76b and 76c, some 
difference in sex may be worth noting. T-tests on the means of 
the Z-scores indicated that boys were being rated significantly 
lower than girls on TRS-G (t=-5.76, p=,001), and higher than 
girls on TRS-E (t=4.78, p=.001) and TRS-P (t=4.29, p=.001).
The means of the Z-scores on Neuroticism do not differ statisfically 
between boys and girls.
*Note: Other methods to convert the scores to form the subscales
were considered. Apart from using raw scores and 
Z-scores, factor scores could also be used.
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Table 73 Means and Standard Deviations of the New TRS
variables in entire standardization sample
Items
Good Subscale ^  X S.D.
attentive 550 3.15 1.08
careful 550 3.07 1.00
contemplative 520 2.95 1.02
*disorganized 550 3.16 1.04
exact 538 2.94 .99
motivation 550 3.16 .99
orderly 520 3.03 1.02
reflective 477 2.99 .91
reliable 550 3.18 .97
responsive 550 3.17 .91
systematic 538 2.92 1.00
thoughtful 520 3.23 .96
Activity Subscale
action-loving 550 3.26 .99
bubbling 520 2.83 1.03
daring 550 2.89 0.95
excitable 550 2.95 1.06
impulsive 550 2.87 1.06
lively 550 2.97 1.05
outgoing 550 3.01 1.00
^'passive 550 3.12 ,97
*quiet 550 2.95 1.07
*reserved 520 2.93 1.03
talkative 550 3.23 1.01
vigorous 520 2,94 .96
Neurotic Subscale
anxious 550 3.07 .96
changeable 550 2.64 .96
emotional 550 2.95 .87
*eventempered 550 2.87 .93
moody 550 2.71 .95
touchy 550 2.84 .96
Psychoticism Subscale
aggressive 520 2.39 1.07
bully 550 2,05 1.09
cheeky ’ 550 2.15 1.13
hostile 550 1.91 1.02
spiteful 550 2.09 1.07
troublesome 550 2.46 1.13
(*variables scored in reversed direction)
Table 74 Standardization Norms of the New TRS (Male)
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Items
Good/Reflection Subscale
attentive
careful
contemplative
♦disorganized
exact
motivated
orderly
reflective
reliable
responsive
systematic
thoughtful
Activity Subscale
action-loving
bubbling
daring
excitable
impulsive
lively
outgoing
♦passive
♦quiet
♦reserved
talkative
vigorous
Neurotic Subscale
anxious
changeable
emotional
♦eventempered
moody
touchy
Psychoticism Subscale
aggressive
bully
chooky
hostile
spiteful
troublesome
N
272 
272 
257 
272 
272 
272 
25 7 
241 
272 
272 
272 
257
272
257
272
272
272
272
272
272
272
257
272
257
272
272
272
272
272
272
257
272
272
272
272
272
Mean
2.87 
2.77 
2.76
2.87 
2.63 
3.01 
2.75 
2.84 
2.92 
3.07 
2.71 
3.13
3.47
2.95
3.07 
3.17 
3.05
3.14
3.08 
3.22
3.15
3.11 
3.36
3.12
3.00 
2.79 
2.99
3.01 
2.71 
2.88
2.63 
2.24 
2.32 
2.03 
2.14 
2.67
S.D.
1.05
.92
1.01
1.04
.95
1.01
.97
.95
1.00
.94
1.00
1.02
1.02
1.06
.97
1.10
1.09 
1.11
1.03 
1.02
1.10 
1.07
1.03 
1.02
1.01
1.00
.90
.92
1.00
.97
1.07 
1.15 
1.21
1.07
1.08 
1.20
(♦ items scored in reversed direction)
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Table 75 Standardization norms of the New TRS (Female)
Items
Good/Deflective Scale N X S.D.
attention 278 3.43 1.03
careful 278 3.37 .97
contemplative 263 3.13 .99
♦disorganized 278 3.44 .96
exact 266 3.24 .92
motivated 278 3.30 .95
orderly 263 3.30 1.00
reflective 236 3.14 .85
reliable 278 3.42 .88
responsive 278 3.27 .87
systematic 266 3.14 .97
thoughtful 263 3.33 .88
Activity Scale
act ion-lovi ng 278 3.05 .91
bubbling 263 2.71 .99
daring 278 2.71 .89
excitable 278 2.75 .97
impulsive 278 2.69 1.00
lively 278 2.81 .96
outgoing 278 2.95 .96
♦passive 278 3.03 .90
♦quiet 278 2.76 1.02
♦reserved 263 2.70 .96
talkative 278 3.12 .98
vigorous 263 2.77 .87
Neurotic Subscale
anxious 278 3.14 .91
changeable 278 2.48 .91
emotional 278 2.91 .84
♦eventempered 278 2.75 .92
moody 278 2.71 .91
touchy 278 2.79 .95
Psychoticism Scale 
aggressive 263 2.17 1.02
bully 278 1.87 1.00
cheeky , 278 1.98 1.03
hostile 278 1.81 .95
spiteful 278 2.04 1.05
troublesome 278 2.75 1.02
(♦items scored in reversed direction)
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Table 76a Mean scores of the New TRS - entire sample (N = 41
Subscales Raw score Z-score
X S.D. X S.D.
NTRS-G 36.59 ' 9.00 -0.041 9.11
NTRS-E 36.79 9.69 0.133 9.59
NTRS-N 17.33 3.57 0.065 3.88
NTRS-P 14.10 5.28 0.517 4.85
Table 76b 
Subscales
NTRS-G
NTRS-E
NTRS-N
NTRS-P
Mean scores of the New TRS - Male (N = 241)
Raw score 
X S.D.
34.44 8.93
38.71 9.82
17.64 3.75
14.93 5.49
Z-score 
X S.D.
-2.344 9.10
2.146 9.84
0.374 4.13
1.387 5.08
Table 76c Mean scores of the New TRS - Female (N = 236) 
Subscales Raw score
NTRS-G
NTRS-E
NRTS-N
NTRS-P
X
38.92
S.D.
8.50
34.69 9.11
16.99 3.33
13.19 4.90
Z-score 
X S.D.
2.310 8.52
-1.921 8.90
-0.251 3.59
-0.372 4.43
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Inter-scale correlation
The inter-scale correlation coefficients ranged from .13 
to .57 (Table 77). NTRS-G was negatively correlated with the 
three other subscales, which were positively related to one 
another. This may support Eysenck and Cookson's (1969) claim 
that teachers' rating cannot produce results that are factorially 
independent.
Table 77 Inter-scale correlations (N=477)
NTRS
NTRS
N
G
-------— .. .
-.24 -.36 -.45
E - .23 .57
N - .52
P -
(correlation coefficients all significant at .001 level)
Test-retest reliability
Test-reliability on the raw scores of the New TRS was 
reported in the Third Study. The reliability can be considered 
satisfactory.
Inter-rater reliability
The organization of the schools did not provide an 
opportunity for inter-rater reliability to be assessed. Each 
class was taught by one form teacher who was responsible for
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teaching most of the school subjects, so there was no other 
teacher who knew the child as well as the class teacher at the 
time of the rating to provide ratings for inter-rater comparison.
Factor structure of the New TRS
The scores of 36 adjectives from 477 subjects were 
factorized by principal component method, with Kaiser normalization, 
and the factors were rotated orthogonally by the varimax method 
as in all the factor analyses so far reported.
Four factors with latent roots more than 1 were rotated.
The first factor accounted for 57.7% of the variance after 
rotation, the others accounted for 26.3%, 10.7% and 5.3% 
respectively (Tables 78 and 79).
Factor I was the Extraversion factor. All twelve adjectives 
of the Extraversion subscale had the highest loadings on this 
factor. Factor II was the "Good Pupil" factor, and again the 
twelve adjectives of the subscale loaded highly on this.
Psychoticism was the third factor. The six Psychoticism 
adjectives loaded on this, but so does "changeable", which was 
an item of the Neuroticism subscale. In fact, "changeable" has 
a higher loading on the Psychoticism factor than on the Neuroticism 
factor. This is unexpected, as is the finding that the 
adjective "eventempered" has the same loading on the Psychoticism 
and the Neuroticism subscales. These findings were not anticipated 
when the adjectives were originally selected, and it is unlikely 
that they result from the teachers' perception of the adjectives
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Table 78 Factor loadings of entire sample of the New TRS 
(N = 477) (decimals omitted)
Factors
I II III IV
action-loving 21 07 09 -15
aggressive 41 -21 68 01
anxious -36 07 -08 21
attentive -07 74 -29 06
bubbling 80 05 08 09
bully 36 -14 71. -03
careful -27 72 -18 -03
chargeable 32 -31 42 32
cheeky 48 -18 21 07
contemplative -10 72 —06 01
daring 64 -05 29 -19
disorganized 20 -69 30 15
emotional 14 -04 12 21
eventempered -36 32 -39 -39
exact -22 21 -17 -02
excitable 74 -24 23 20
hostile 11 -15 74 14
impulsive 69 -23 41 15
lively 86 -07 14 05
moody -02 -16 38 44
motivated 12 69 -10 02
orderly -21 76 -14 -15
outgoing 86 -01 03 -06
passive -72 -03 -04 : -09
quiet -81 24 -17 02
reflective -10 82 -03 00
reliable —05 21 -27 -12
reserved -74 21 -12 00
responseive 36 21 -08 -05
spiteful 15 -22 21 06
systematic -08 21 -03 -15
talkative 74 -21 18 11
thoughtful —04 77 -12 -05
touchy -06 -16 46 47
troublesome 33 -41 ■21 22
vigorous 74 -03 26 -09
*41
Table 79 Means and standard deviations of variables in
of the New TRS (entire sample) (N = 477)
Variables X S.D.
action-loving 3.28 1.03
aggressive 2.45 1.07
anxious 3.11 .95
attentive 3.15 1.06
bubbling 2.81 1.05
bully 2.21 1.08
careful 3.06 .97
changeable 2.67 .95
cheeky 2.25 1.12
contempl ative 2.92 .98
daring 2.87 .97
disorganized 2.85 1.02
emotional 2.95 . 86
eventempered 3.14 .96
exact 2.94 .96
excitable 2.99 1.05
hostile 1.98 1.05
impulsive 2.87 1.08
lively 3.01 1.05
moody 2.71 .95
motivated 3.13 .96
orderly 3.00 .98
outgoing 2.99 1.02
passive 2.87 .97
quiet 3.02 1.08
reflective 2.99 .91
reliable 3.18 .95
reserved 3.05 1.02
responsive 3.17 .90
spiteful 2.28 1.05
systematic 2.95 .95
talkative 3.28 1.01
thoughtful 3.23 .91
touchy 2.84 .96
troublesome 2.51 .98
vigorous 2.94 .98
0/1 O
n the last sample (Sample C), given that there were only 72 
subjects in that sample. However, there is evidence that teachers 
may have more difficulty in using adjectives describing 
Neuroticism, and the ratings may vary from sample to sample.
The factor structure yielded by the present analysis 
agrees with that obtained by Hallworth (1966). he first three 
factors are somewhat reminiscent of the three factors of meanings, 
namely, evaluation, activity and potency (Osgood, 1953).
Hallworth (1966) also found a fourth factor of emotionality.
One might suggest that the teacher's ratings and Osgood's meanings 
could belong to part of the same universe.
Relationship of the New TRS to other measures of personality
The results to be reported in this section are the 
correlations between the standard scores of the New TRS and some 
self-rated measures of personality. These measures include the 
Cattell's Children Personality Questionnaire (CPQ), the Junior 
Eysenck Personality Inventory (JEPI) and the Eysenck Personality 
Questionnaire-Junior (EPQ)•
The New TRS and the CPQ
The CPQ (1963 edition) was given to 221 children (in 
samples B and C) who had been rated on the New TRS. The CPQ 
provides a quantitative assessment of fourteen personality factors 
(Porter & Cattell, 1959; Porter & Cattell, 1968). The form is 
divided into a Form A and a Form B, which can be used separately
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or jointly. Each form contains two parts, to be administered on 
separate occasions, and the scores are combined to provide the 
score for each factor. Each form has eight items for each 
scale and the subject is asked to make a choice between two 
statements, marking the one which describes his/her behaviour 
best. The fourteen factors and their brief description are shown 
in Figure 17. Although it has been suggested that Cattell has 
extracted too many factors (Howarth, 1976), the CPQ has the 
advantage of providing a measure of factors useful for the 
understanding of specific traits and there is a formula for 
calculating two higher order factors: Anxiety (ANX) and Exvia (EXT), 
which is related to the Neuroticism and Extraversion-Introversion 
dimensions in the Eysenckian paradigm.
Although the test has widely been used, there are no 
standardization data on this test for the British population 
(Nicholson & Shapland, unpublished), The raw scores are 
converted into sten scores, and so far British workers have had 
to use the norms provided for by an American sample (Porter & 
Cattell, 1968), The same problem applies to the calculation of 
the two higher order factors because there are no equations 
derived from factor analysis of the sten scores of British 
children for the calculation of Exvia and Anxiety, There have
♦Note: The formula for the calculation of Anxiety and Exvia
factors using Cattell's primary factors are:
Anxiety = .2 (D+0+Q4-Q3)-.1(C+H)+4.4,
Exvia = .33 (A+F+H)+.06,
where D, O, Q4, etc. refer to the Factor nairuas in 
Cattell's Personality Questionnaire.
(See Porter & Cattell, 1968).
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been reports from studies dealing with other Cattellian scales 
that British and American children differ on some of the measures 
(Butcher, Ainsworth & Nisbett, 195 3), but the same has not been 
confirmed for the CPQ, There are some data on the performance 
of British children on the CPQ (Reddy, unpublished? Nicholson & 
Shapland, unpublished), but due to the varied sizes of the 
samples and the difference in the method of administering the 
test, e.g., attempts to change the wordings, etc., it would 
appear that more work is required to acquire standardization norms 
for the British children. Given the present situation, there 
is no choice but to use the American norms for scoring, while 
exercising caution in interpreting the results.
Nicholson & Shapland (unpublished) suggested that some 
of the CPQ items should be paraphrased for the benefit of the 
British children. The present study adopted the same strategy. 
Moreover, apart from linguistic alterations, some of the 
situations described in the CPQ were unfamiliar to the British 
children, so it was decided to redefine the questions for the 
subjects. The corrections and elaboration of the CPQ are shown 
in Appendix 17.
The CPQ can be administered individually or in groups.
In the present study, the CPQ was given to the children in groups 
and each question was read aloud. This helped to control the 
pace at which the children answered the questions. Moreover, 
although the children were eight years old or above, it was 
suggested that their reading ability might not enable them to 
understand all the questions. Consequently, it was decided to 
read the questions aloud.
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Figure 17 The Cattell's Personality Questionnaire
(Form A: adapted from 1963 and 1968 edition)
Scores range between 0 and 10
FACTORS LOW SCORE Vs HIGH SCORE
SCHIZOTHYMIA
RESERVED, detached, cool
CYCLOTHYMIA
OUTGOING, participating, 
easygoing
LOW
LESS INTELLIGENT, concrete 
thinking, lower scholastic 
mental capacity
HIGH MENTAL CAPACITY 
MORE INTELLIGENT, abstract 
thinking, higher scholastic 
mental capacity
EGO V/EAKNESS 
EMOTIONALLY UNSTABLE, 
easily upset, changeable
EGO STRENGTH
EMOTIONALLY STABLE, faces 
reality, calm
PLACIDITY OF TEMPERAMENT 
PHLEGMATIC, inactive, stodgy
EXCITABILITY 
EXCITABLE,_ impatient, 
demanding, overactive
SUBMISSIVENESS 
OBEDIENT, conforming, 
submissive
DOMINANCE
ASSERTIVE, independent, 
aggressive, stubborn, 
dominant
DESURGENCY
SOBER, prudent, serious, 
taciturn
SURGENCY
HAPPY-GO-LUCKY, lively, 
gay, enthusiastic, heedless
SUPER EGO WEAKNESS 
EXPEDIENT, disregards rules, 
bypasses obligations
SUPER EGO STRENGTH 
CONSCIENTIOUS, persevering, 
rule-bound
THRECTIA
SHY, restrained, diffident, 
timid
PARMIA
VENTURESOME, socially 
bold, uninhibited, 
spontaneous
HARRIA
TOUGH-MINDED, self-reliant, 
"no-nonsense"
PREMSIA
TENDER-MINDED, dependent, 
overprotected, sensitive
ZEPpiA
VIGOROUS, goes readily with 
group, zestful
COASTHENIA
CIRCUMSPECT, individualistic, 
unwilling to act with group
NAIVETE
FORTHRIGHT, natural, artless, 
sometimes naive
SHREWDNESS
SHREWD, astute, calculating
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Figure 17 (Con't)
UNPERTURBED ADEQUACY 
SELF-ASSURED, secure, serene
GUILT PRONENESS 
APPREHENSIVE, worrying, 
insecure
WEAK SELF-SENTIMENT 
CASUAL, careless of social 
rules, untidy, follows own 
urges
STRONG SELF-SENTIMENT 
CONTROLLED, socially 
precise, self-disciplined, 
high social awareness
LOW ERGIC TENSION 
RELAXED, unfrustrated, 
tranquil
HIGH ERGIC TENSION - 
TENSE, fretful, overwrought
247
Product moment correlations were performed by the SPSS 
programme (Nie,et al., 19 75). The means and standard deviations 
of the variables are shown in Table 80 and the correlations in 
Table 81.
The mean age of the present sample was 108.4 months, 
similar to that of the children in Nicholson & Shapland's study 
(unpublished). The scores obtained by their sample 1 and 
sample 3 were fairly similar to the CPQ scores of the present
sample. The Anxiety and Exvia scores calculated here were also
similar to those obtained by samples 1 and 3.
The correlations between the CPQ and New TRS variables 
were low to moderate, but there were several significant 
correlations (two tailed). The "Good pupil" subscale (NTRS-G) 
had the highest correlation with Factor B (Intelligence)
(r=.46, p=.001). NTRS-G was also positively correlated with 
Factors A (Schizothymia vs. Cyclothymia), H (Threctia vs Parmia)
I (Harria vs Premsia) and Q3 (Weak self-sentiment vs Strong self­
sentiment) , This indicates that a high score cai NTRS-G is
related to being outgoing and participating, socially spontaneous, 
while at the same time being controlled and disciplined. The 
positive relation with Factor I suggests that the "good" child 
is also sensitive, possibly due to an overprotected upbringing, 
according to Cattell's definition (Porter & Cattell, 1968).
NTRS-G was negatively correlated with Factors D (Placidity of 
tenperament vs Excitability), E (Submissiveness vs Dominance),
F (Desurgency vs Surgency), J (Zeppia vs Coasthenia), N (Naivete 
vs Shrewdness), 0 (Unperturbed adequacy vs Guilt proneness) and
'48
Q4 (Low ergic tension vs High ergic tension). This means that 
scoring highly on NTRS-G tends to be associated with qualities 
such as being prudent and obedient, patient and self-assured, 
as well as being socially forthright and willing to go along with 
the group. It is understandable that these qualities are 
appreciated by the school teachers. NTRS-G also correlates 
negatively with ANX and EXT, but only the correlation with ANX 
is significant (r=-.32, p=.002).
The positive correlation between NTRS-E and Factor D 
(r=.26, p=.002), E (r=.17, p=.012) and F (r=.24, p=.002) confirms 
that NTRS-E represents a measure of activity or extraversion.
It is also related to Factor I (r=-.19, p=.006) which suggests 
that a high NTRS-E scores is connected with the tough-minded end 
of the dimension, NTRS-E has a positive and significant 
correlation with EXT (r=,17, p=.010).
Most of the significant correlations between the 
Psychoticism subscale (NTRS-P) and the CPQ involved the same CPQ 
measures that correlated significantly with NTRS-E (Factors D, E, 
F and I). NTRS-P is also related to Factor N (r=.16, p=,020), 
indicating that a high Psychoticism score is accompanied by 
shrewdness. The main difference between NTRS-E and NTRS-P lies 
in their correlations with ANX and EXT. Whereas NTRS-E is 
significantly correlated with EXT and hardly with ANX (r=.06, 
p=.376), NTRS-P is correlated to more or less the same degree 
with ANX and EXT, .15 and .13 respectively and the former at 
p=.030.
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Table 80 Means and standard deviations of New TRS and CPQ
variables (N = 221)
X S.D.
TRS NTRS - G .10 10.20
NTRS - E -.09 9.86
NTRS - N -.12 4.36
NTRS - P 1.25 5.19
CPQ A 5.10 1.87
B 5.52 1.94
C 5.33 1.49
D 6.21 1.79
E 6.31 2.75
F 6.52 2.67
G 4.15 1.67
H 5.14 1.93
I 4.66 2.56
J 6.64 1.86
N 6.57 2.16
O 5.33 1.98
Q3 4.20 1.65
Q4 6.54 1.77
ANX 6.13 1.17
EXT 5.59 1.41
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Table 81 Correlation between the New TRS and CPQ
(significant
G
level
E
- two tailed - in 
NTRS
N
parenthesis)
P
CPQ
A .17 (.012) -.002 (.982) -.09 .164) -.04 .604)
B .46 (.001) -.01 .860) -.11 .119) -.03 .694)
C .10 (.146) . 06 .398) -.05 .423) — .08 .224)
D -.34 (.002) .26 .002) .22 .002) . 30 .002)
E -.18 (.006) .17 .012) .08 .250) .15 .030)
F -.29 (.002) .24 .002) .11 .081) .25 .002)
G .13 (.054) -.01 .880) 0 1.00) .05 .418)
H .19 (.006) .05 .044) -.07 .280) -.03 .654)
I .31 (.002) -.19 .006) -.12 .076) -*23 .002)
J -.26 (.002) .05 .437) .12 .048) .11 .102)
N -.34 (.002) .05 .431) .08 .224) .16 .020)
0 -.15 (.030) -.02 .792) .05 .458) -.01 .827)
Q3 .24 (.002) -.05 .464) -.18 .008) -.10 .155)
Q4 -.17 (.010) -.04 .564) .04 .570) .05 .470)
ANX -.32 (.002) .06 .298) .16 .014) .15 .030)
EXT -.03 (.706) .17 .010) -.001 .988) .13 ,.056)
NTRS-N is significantly correlated with Factor D 
(r=.22, p=.002), which is a factor loaded on emotionality.
The positive relation with Factor J suggests that high NTRS-N 
is connected with an unwillingness to act with the groups,
NTRS-N is negatively correlated with Q3 (r=-.18, p=.008), 
indicating that children with high scores on OTRS-N tend to 
score low on the CPQ measure of self-control. Finally, NTRS-N 
is significantly correlated with ANX (r=,16, p=.014), and 
unrelated to EXT.
Overall, the TRS measures seem to correlate meaningfully 
with the Cattell factors.
The New TRS and the EPQ and JEPI
The Junior Eysenck Personality Inventory (JEPI) (Eysenck, 
S.B,G,, 1965) is one of the most widely-used tests of children's 
personality. It has been used to predict academic achievement 
(Entwistle, 1968; Eysenck & Cookson, 1969), but its relation 
to teacher's ratings has been reported to be low (Eysenck &
Cookson, 1969; Eysenck, S,B,G. & Pickup, 1968), It must be 
realised, however, that the teacher's ratings in these studies 
were based on general school behaviour of the children, whereas 
the children in answering the JEPI rated themselves on specific 
situations. We might therefore expect low correlations between 
the various measures, but this would not mean that either type 
of assessment could be dismissed as invalid.
There has been criticism of the JEPI, Several writers 
have questioned the nature of the lie scale and its relationship
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to the other dimensions. First of all, if according to S.B.C.
Eysenck (1965), a score of 4-5 on the lie scale means that the 
data are invalidated, the scale would not be adequate for 
children under 13, judged by the norms of the lie scale in the 
manual (Eysenck, S.B.G., 1965). Secondly, despite the report of 
a positive relationship between the lie scale (L) and 
Neuroticism (N) by S.B.G. Eysenck (1965), some studies have found 
a moderate negative relationship between these scales (Gibson,
1967; Eysenck & Cookson, 1969; Bennett, 1973; Nicholson & Gray,
1972). Probably what underlies the tendency to lie varies 
(Gibson, 1964; Michaelis & Eysenck, 1971). It depends on 
individual as well as situational factors, so that a child scoring 
high on a lie scale may be deliberately faking, or he may be 
misunderstanding the instruction, or presenting a different 
account of himself because of lack of insight.
But pushing the argument further, Bennett (1973) and 
Bennett & Youngman (1973) used the results of a cluster analysis 
to criticise the JEPI. In terms of content, they found that 
some of the lie scale items loaded on the E dimension. In terms 
of the scoring method, they proposed an alternative method which 
scored the JEPI as five factors instead of the scoring by the 
conventional three-factor solution.
Notwithstanding these doubts, the JEPI is among the most 
frequently used tests in Britain and it is chosen for this research 
to supplement the results from the EPQ, which is a comparatively 
new scale (Eysenck & Eysenck, 1975). The EPQ provides measures 
of Extraversion-Introversion, Neuroticism, ; Eying and Psychoticism (P)
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While the nature and causes of Psychoticism remain a matter of 
dispute (Eysenck & Eysenck, 1976), the validity of P as a 
dimension has been indicated by the testing of criterion groups 
and the finding tliat P scores correlate witli other criterion 
variables in a manner consistent with predictions derived from 
existing personality theory (Eysenck & Eysenck, 1975; Eysenck & 
Eysenck, 1976).
65 children from sample C had complete data on the JEPI,
EPQ and the New TRS, Their scores were correlated by the SPSS 
computer programme, and the correlations and the means of the 
variables are shown in Tables 82 to 85.
NTRS-G was positively correlated with JEPI-E, and negatively 
correlated with JEPI-N and JEPI-L, but none of the coefficients 
reached the required level of significance. The TRS-E was 
significantly related to JEPI-E (r=.32, p=.008), and this was 
evidence that the TRS-E resembled to some extent the extraversion 
measure in the Eysenckian sense. The negative relation with 
JEPI-N, though not significant, might have been predicted in view 
of the negative correlation between JEPI-E and JEPI-N. There
was no relation between NTRS-E and the lie scale.
The positive relation between NTRS-N and the lie scale 
supports Nicholson & Gray's (1972) findings, but whereas Nicholson 
& Gray (19 72) reported a strong negative relation (r=-.63) between 
TRS-N and JEPI-N, there is no evidence here that the NTRS-N and 
JEPI-N are related at all. Finally, NTRS-P is positively 
correlated witii JEPI-E and JEPI-L and negatively with JEPI-N, 
hut the correlation does not reach statistical significance.
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with regard to the correlation between the New TRS and 
EPQ, the NTRS-G significantly correlated with EPQ-E (r=,29, p=,024) 
and EPQ-P (r=-.28, p=,030). This implies that a child rated 
favourably by the teacher on tiie TRS-G is likely to have high 
extraversion scores and low psychoticism scores by self-rating.
The negative correlation between NTRS-G and EPQ-N agrees with 
the direction in the JEPI-N and NTRS-G correlation but the result 
was insignificant statistically.
NTRS-E is unrelated to EPQ-E, but is correlated with EPQ-P 
(r=.33, p=.010). The explanation for this is a matter of 
conjecture, but it may reflect the nature of the items in the 
NTRS-E and the EPQ-E. The adjectives in NTRS-E tend to describe 
the active or impulsive aspect of extraversion, rather than the 
sociability aspect. From the theoretical point of view, 
impulsiveness and sociability are both components of Extraversion 
(Eysenck & Eysenck, 1969). If the EPQ-E items are balanced better on 
impulsiveness and sociability, or possibly loaded more on 
sociability, the lack of a relationship between NTRS-E and EPQ-E 
can be explained. At any rate, the negative relation between 
NTRS-E and EPQ-N echoes that between NTRS-E and JEPI-N.
Once again, NTRS-N bore no relationship with the self- 
rated personality measures of Neuroticism, although NTRS-N and 
EPQ-E were significantly correlated in the negative direction 
(r=-.30, p=.0l8). NTRS-N was also positively related to EPQ-L.
NTRS-P was significantly correlated with EPQ-P (r=.24, 
p=,046), which indicates that there was some correspondence 
between teacher-rated and self-rated measures of Psychoticism.
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Table 82 Means and standard deviations of New TRS and JEPI
variables (N = 55)
Mean S.D.
TRS TRS-G
TRS-E
TRS-N
TRS-P
2. 75 
.357 
.187 
1.069
9.57
8.82
3.27
4.32
JEPI E
N
L
18.920
13.780
3.030
3.58
5.51
2.14
Table 83 Pearson's correlations between the New TRS and JEPI
TRS-G TRS-E TRS--N TRS-P
E .11 (.298) .32 (.008) -.05 (.708) .11 (.264)
N -.20 (.109) .21 (.086) .09 (.468) -.08 (.540)
L -.01 (.902) .003 (.984) .24 (.058) .10 (.425)
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Table 84 Means and standard deviations of New TRS and EPQ
(Junior) variables (N = 65)
X S.D.
N TRS - G 2.407 9.66
E .714 8.58
N .338 3.26
P 1.168 4.26
EPQ P 4.540 4.77
E 19.66(7 3.57
N 9.500 5.60
L 7.98(7 4.49
Table 85 Correlation between the New TRS and EPQ (Junior)
(levels of significance - two tailed - in parenthesis)
JEPI
NTRS
N
p — . 28 (.030) .33 (.010) .11 (.400) .24 (.046)
E .29 (.024) .08 (.524) -.30 (.018) -.16 (.206)
N -.13 (.300) -.15 (.244) .03 (.796) -.01 (.950)
L .05 (.700) -.15 (.237) .10 (.442) -.01 (.912)
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NTRS-P correlated negatively and insignificantly with the other 
EPQ variables.
Overall, the relationship between NTRS-G and the Eysenckian 
measures was in line with prediction, and NTRS-P seems to be a 
valid measure of Psychoticism, which was related to self-rated 
Psychoticism. The relationship between NTRS-E and self-rated 
Extraversion was inconclusive, probably due to the nature of 
the items included in the JEPI and the EPQ. One of the most 
important findings was that NTRS-N was positively related to the 
lie scale on both EPQ and JEPI. This was in support of the 
findings of Nicholson & Gray (1972). However, the evidence 
regarding the relationship between self-rated and teacher-rated 
Neuroticism differed from Nicholson & Gray's results. Whereas 
they found a strong negative relationship, the present correlation 
was a very small and insigificantly positive one. Interpretation 
of the Anxiety measure of the CPQ is more difficult, because 
there is no lie score on the CPQ to check the results. However, 
the correlation between CPQ-ANX and NTRS-N was a significant and 
positive one.
Turning to the correlations between the different self- 
rating measurements, EPQ-N and EPQ-L were negatively correlated 
(r=-,02, n,s,), and so were JEPI-N and JEPI-L (r=-.26, p=,04), 
CPQ-ANX was also correlated with EPQ-L and JEPI-L in the negative 
direction, r=-,22 (p=,014) and r=-.16 (n,s,) respectively.
This is in line with the relationship between the lie scale 
measures and the Neuroticism measures postulated by Eysenck, but 
contrary to that reported by Nicholson & Gray. There is
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insufficient evidence to reject the self-rated measures of 
Neuroticism on the Eysenckian scales, but self-rated Neuroticism 
on the Eysenckian measures seems to be unrelated to teacher-rated 
Neuroticism. However, the pattern of correlation coefficients 
between CPQ-ANX and those CPQ factors loaded on ANX on the one 
hand, and the scores on NTRS-N on the other, suggests that NTRS-N 
is a measure of neuroticism. The relationship between these 
scores of Neuroticism and the lie scale remains uncertain though. 
The correlations are generally low, although they occasionally 
reach statistical significance, A second difficulty arises 
from interpretation of the lie scale; as discussed earlier (p.152) , 
a high lie score can have one of several different causes.
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Summary and conclusion
The chapter describes the development of a new teacher's 
rating scale. The items were obtained by asking teachers to 
rate a sample of 550 children on a list of adjectives, and then 
by factor analysing the results to find out what should be the 
appropriate subscales, and which items should be included in the 
subscale. Standardization norms and data on the reliability 
and validation coefficients were presented.
The New TRS contains four subscales which are labelled 
the "Good pupil" subscale, "Extraversion" subscale, "Neuroticism" 
subscale and the "Psychoticism" subscale. It was found that 
the NTRS-G, NTRS-E and NTRS-P correlated meaningfully with CPQ, 
EPQ and JEPI measures. The NTRS-N correlated positively with 
some of the self-rated measures of Neuroticism, but its relation 
with the Eysenckian lie scale was in the opposite direction 
(albeit insignificantly) to those of the self-rated measures.
It was suggested that until more is known about the connection 
between Neuroticism and lying, it is prudent to retain both 
self-rated and teacher-rated measures of Neuroticism,
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PART III
"In one the need to talk is a primary impulse, and I 
can't help saying right off what comes to my tongue."
Miquel Cervantes, Don Quixote
2U1
CHAPTER SEVEN
impulsiveness and b e h a v i o u r a l self-restraint
The Study has so far dealt with the theoretical analysis 
of the "verbal regulation of behaviour" put forward by Luria, 
and has discribed some empirical tests of the concept. The 
development of a teacher's rating scale has also been reported, 
this scale has been used to investigate the relationship between 
individual differences in personality as rated by teachers, arid 
performance in behavioural tests involving verbal self-instruction.
Let us recapitulate some of the findings of the previous 
chapters. First of all, it has been suggested that the rejection 
of Luria's interpretation of the verbal regulation of motor 
behaviour at the elementaty level of performance does not rule 
out the possibility that the verbal and the motor systems are 
intricately related, and this could be utilized to improve the 
performance on different tasks under different situations. The 
observation that when children were instructed to produce a 
verbal response and a motor response at the same time, they were 
able to adjust and co-ordinate the two modes of responding 
temporally suggests that motor and verbal correspondence 
(Experiment 2) may be employed to regulate the performance of a 
task involving a temporal parameter. Two experiments bearing 
on this issue will be reported.
Secondly, the Limited Capacity or "load" interpretation 
has been demonstrated to be a plausible explanation of the results 
observed in Part I. Its validity will be further tested in this 
section.
262
Finally, individual differences in behavioural self- 
restraint and in the verbal regulation of behaviour will be 
examined in greater detail. We have seen that the tendency for
children to response impulsively - producing errors of commission -
is consistently related to their being rated highly on Psychoticism
by their teachers. It has also been found, though less
consistently, that the children coped with and performed differently 
when they accompanied their motor behaviour with verbal self- 
instructions, and that this tendency was related to the teacher's 
ratings on Extraversion, The validation studies in Part II 
indicated that teacher's ratings on Psychoticism and Extraversion 
correlated with self-reports on these measures. All this 
suggests more than merely an agreement between individual 
differences in actual behavioural performance and individual 
differences as measured by teacher's ratings. The more important 
implication is a conceptual one. The observable impulsive 
behaviour and the ability to co-ordinate behaviour that involves 
both the verbal and motor responses may be connected to stable 
characteristics of the children's personality, in a way which throws 
light on the mechanisms that underlie personality differences.
While "behavioural restraint" is a self-explanatory- concept 
which can be defined and operationalized relatively easily, the 
lack of it, often described as "impulsive behaviour" or 
"impulsiveness" is harder to define and measure. Psychologists 
of different persuasions have used the term "impulsiveness" in 
attempting to explain personality functioning and individual
j
differences (e.g., Barratt, 1959; Block & Block, 1953; Eysenck, 1957;
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Gray, 1967, 1972a & b; Kagan, Rosman, Day, Albert & Philips, 1964; 
Sutton-Smith & Rosenberg, 1959). But they have used "impulsiveness" 
in slightly different ways and there is a danger that a term used 
broadly in natural language can cause confusion when used 
technically.
Thus, the success or failure to exercise behavioural 
restraint can be interpreted in terms of various usages of 
"impulsiveness". Also performance in co-ordinating verbal and 
motor behaviour to promote behavioural restraint can be related to 
different understanding of "impulsiveness". It is necessary 
that some of these different usages be reviewed.
Kagan's "reflection-impulsivity" and the Matching Familiar Figures 
Test
Kagan's use of "impulsiveness" to describe one end of a 
"reflection-impulsivity" continuum is distinct from the other 
usages to be mentioned later in that when it was originally 
introduced, it was meant to conceptualize cognitive styles in 
information processing in children rather than differences in 
personality functioning, "Impulsiveness" is not clearly defined 
by Kagan and his co-workers; it is usually taken to be the opposite 
to what ''reflection" stands for, that is, "the consideration of 
alternative solution hypotheses (either classifications or problem 
solving sequences) when many alternatives are available simultaneously" 
(Kagan, et al., 1964, p.33), This definition has remained by 
and large unchanged in subsequent articles. The reflection-
impulsivity dimension is concerned with "the degree to which the 
subject reflects on the validity of his solution hypotheses in 
problems that contain response uncertainty" (Kagan & Kogan, 1970, 
p . 1309) .
Although the initial concern for "reflection-impulsivity" 
of Kagan and his co-workers was no greater than that for other 
cognitive processes in children, the popularity enjoyed by the 
"reflection-impulsivity" dimension has in recent years outweighed, 
that of , say, the "analytical attitude".
Research on the "reflection-impulsivity" construct has 
appeared with regularity, and Messer (19 76) has reviewed most of 
the literature connected with the "reflection-impulsivity" 
dimension and the Matching Familiar Figures Test (MFFT), which is 
the most frequently used measure of the dimension. The literature 
on the "reflection-impulsivity" dimension in preschool children 
has also been reviewed by Kogan (1976). Readers are therefore 
referred to these two reviews for those studies published before 
1976, while the present discussion will concentrate on the recent 
studies and the light they cast on specific issues. The first 
issue is a psychometric one concerning the MFFT, The second 
issue is the extent to which the reflection-impulsivity dimension 
can be linked with motor behavioural restraint and personality 
attributes. And the third issue is the antecedents of reflection- 
impulsivity: how does the construct relate to the frameworks 
described in other personality theories?
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Thp- Matching Familiar Figures Test (MFFT) ; Psychometric problems
The MFFT is a visual matching to sample task consisting of 
two practice items and twelve test items (Appendix 20). Each 
test item contains a standard picture and six alternatives, five 
of which differ from the standard with respect to one unique 
feature in the design only. The child is asked to select which 
one of the alternative pictures is identical to the standard.
The time taken to make the first choice is recorded. The child 
is told if a wrong choice is made and is allowed to choose again. 
The number of choices made (up to six being allowed) is noted as 
the error score. The usual convention for classifying the 
subjects is a double-median-split procedure: those subjects who 
score above the median on total errors and below the median on 
latency (or response time) are classified as "impulsive", while 
those who score above the median on response time and below the 
median on errors are classified as "reflective". Different 
forms of the test are available, but the test format is basically 
the same. Form F is the version in current circulation; form S 
of the MFFT, which has been used as a post-test measure in pre- 
and-post test designs, is no longer used. Form K, the version 
for younger children (with only four alternative pictures for 
each test item) is also no longer distributed. The test-retest 
reliability and stability of the MFFT have been criticised,
Kagan (1965b) administered the test to 100 first grade and 100 
third grade children. On a one-year retest, the older group 
produced a positive correlation of ,62 on latency and the younger 
group, a ,52 correlation for the females and ,48 for the male
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subjects. The test-retest correlation on errors was .25 for 
the male subjects and .51 for the female in the younger age group, 
but there was no report on retest correlation for the older 
group. A test-retest study over a 20-month period prompted the 
conclusion that there is "remarkable stability" on the response 
time and error measure (Kagan, 1966b).
However, other researchers are less satisfied with the 
situation. According to those employing the same form of the 
MFFT, the test-retest coefficients for latency have ranged from 
,14 (Ward, quoted by Messer, 1976) to .31 (Messer, 1970) for boys 
and .13 (Ward, quoted by Messer, 1976) to .70 (Yando & Kagan, 1968) 
for girls. As for errors, the test-retest coefficients have 
ranged between .21 (Yando & Kagan, 1968) and .47 (Ward, quoted 
by Messer, 1976) for boys, and between .23 (Yando & Kagan, 1968) 
and .49 (Ward, quoted by Messer, 1976) for girls. These results 
have been obtained from children between 3^ and 6 years of age. 
Slightly higher figures have been reported by Egeland & Weinberg 
(1976). The latency coefficients for their grade school sample 
were between .51 and .78, and the error coefficients ranged from 
.27 to .77. The results from the kindergarten sample remained 
low and "poor". Test-retest coefficients collected over inter­
test intervals between three weeks and 2h years, even though 
statistically significant, have been described as low to moderate 
by most psychometric standard (Ault, Mitchell, & Hartmann, 1976; 
Egeland & Weinberg, 1976; Cairns, 1978a, and below acceptable 
levels for test-retest reliabilities (Ault, et al. 1976).
Several reasons have been put forward to explain the low
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test-retest coefficients. For short-term retest studies, Messer 
(1975) reviewed four studies (Adams, 1972; Duckworkth, Ragland, 
Sommerfeld, & Wyne, 1974; Hall & Russell, 19 74; Siegelman, 1969) 
in which children between six and ten were tested on the same 
version of the MFFT over a one to eight weeks interval. But 
"because of sampling and procedural irregularities and the use of 
the same version (vs equivalent versions) of the MFFT, these studies 
may not represent true MFFT test-retest reliability. Response 
uncertainty for subjects taking the same version of the MFFT 
twice in close succession may decrease so much that the test 
becomes a less valid measure of reflection-impulsivity" (Messer, 
1976, p.1029), It is obvious that the lack of an adequate 
equivalent form of the MFFT has created problems in interpretating 
the test-retest coefficients, as well as in evaluating any 
intervention procedures which adopt a retest MFFT measures as a 
post-treatment index.
Even if the form S was still available, it would not be a 
satisfactory measure. According to Egeland & Weinberg (1976), 
"given the increased difficulty of form S versus form F (of the 
MFFT), despite the comparability of reliability coefficients for 
the two forms, one might seriously question the appropriateness 
of using form S as a post-test measure, its traditional role in 
reflection-impulsivity training studies" (p.490).
Egeland (1974) attempted to devise equivalent forms from 
the children's and adults* versions of the MFFT. However, his 
report on the resulting three eight-item forms suffered from 
incomplete description of his sample characteristics, correlation
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coefficients of the test forms on errors and latency, and the 
comparison between this shorter version and the traditional 
12-item version. No further reports on the development of his 
test have appeared.
In a major attempt to design a more reliable version of 
the MFFT, Cairns (19 78a) selected thirty MFFT type items and by 
means of item analysis, he finally chose twenty items with the 
best discriminability between reflective and impulsive boys.
He reported split-half correlation coefficients of .89 and .91 
for errors and latency respectively, and test-retest correlations 
over five weeks of .85 for latency and .77 for errors. Cairns 
has prepared two sets of comparable items from the MFFT-20 in the 
split-half analysis, "sufficiently equivalent for pre-post-test 
research pusposes" (Caims, 1978a). But the size of the Cairns' 
sample was small. Apart from the first study in which there 
were 98 subjects, only 30-40 subjects of a particular age group 
(11 years) were used. Cairns' claim that the MFFT-20 can be 
generalized for usage in the age range of 7-11 years must also 
be evaluated in the light of the fact that no data on female 
subjects are available.
While the problems of short-term test-retest remain unsolved, 
long-term test-retest poses problems of a different nature. Low 
test-retest reliability over a long interval may be due to the 
lack of stability of the trait of conceptual tempo rather than to 
imperfections in the instruments used to measure it (Nadelman,
1975). Nadelman also quoted a study by Parker (19 75) which 
suggested that certain MFFT items appeared to bear the brunt of
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the developmental changes between 2nd and 6th grade children. 
There are other complications. Messer (19 76) points out that 
among school age children, response time is moderately stable 
over time but errors are not. Cairns (19 78b) came to the same 
conclusion in a study covering the ages between 5 and 13 years.
By contrast, among preschool children, MFFT errors are moderately 
stable over time, but latency scores are not (Messer, 1976).
There are at least two problems inherent in these findings, 
The first concerns the nature of the relationship between response 
time and error measures of the MFFT, in all age groups. This 
issue will be pursued in a later section. The second problem 
concerns the application of MFFT to preschool children and the 
validity of the reflection-impulsivity dimension in younger 
children. Although the MFFT has been given to children 
of preschool age (Harrison & Nadelman, 1972), there is
increasing evidence that the Form F is unsuitable for the 
preschool, or even the young elementary school age groups (Block, 
Block, & Harrington, 1974; Egeland & Weinberg, 1976; Becker,
Bender, & Morrison, 1978). Lewis, Rausch, Goldberg, & Dodd 
(1968) have attempted to design a new match-to-sample test for 
young children, but so far the Kansas Reflection-impulsivity Scale 
for Preschoolers (KRISP, - Wright, Gaughan, & MeClanahan, 1978) 
has been examined most extensively (e.g., McCluskey & Wright,
197.5; and. see Kogan , 1976). The KRISP is modelled upon
the MFFT. The subject is asked to select a picture from an 
array of six figures that resembles a standard figure. Also 
similar to the MFFT, the scoring involves a measure of errors and
one of latency. The reported test-retest coefficient was .58 
for latency and .75 for errors, based on the results of nearly 
500 subjects. It seems that the KRISP is becoming the preferred 
scale for studying reflection-imuplsivity among preschool children, 
and equipped with ttxis more adequate instrument, workers can 
pursue the study of reflection-impulsivity in young children with 
confidence.
But as far as the MFFT is concerned, Ault,et al. (1976) 
have criticized various aspects of its construction, including 
its low reliability and the danger of misclassifying children 
being tested on it. It is useful to be aware of these suggestions, 
but wise to heed the opinion of Egeland & Weinberg (1976) that 
"while one might question the premature acceptance of the MFFT as 
a psychometric procedure for operationalizing the reflection- 
impulsivity construct, one might also urge caution and restraint 
in prematurely rejecting the test as an operational measure of 
reflection-impulsivity before its psychometric underpinnings 
have been investigated" (p.490).
The relationship between response time and errors of the MFFT
Arilt, et al. (1976) quoted the figure -.56 as the average 
response time-error correlation coefficient, a correlation they 
described as moderate, but one which implies that there are 
problems in the classification of si±>jects on the basis of 
performance on the MFFT. The normal convention for classifying 
subjects as reflective or impulsive by the double-median-split
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method on response time and errors may lead to a wrong impression 
that reflectives and impulsives are dichotomous groups rather than 
being continuous. Ault, et al. (1976) were extremely critical of 
this; "Using high vs low errors and high vs low latencies as the 
two factors in an analysis of variances results in confounded main 
and interaction effects since errors and latencies are not 
orthogonal" (p.5). Another problem is that some data will be 
wasted if the fast-accurate and the slow-inaccurate groups are 
discarded. However, there is no obligation to use all the groups 
that are categorised according to the ways response time and errors 
relate with each other. As for analysis of variance designs, it 
seems that the use of latency and errors as two separate levels 
is "infrequent" (Nadelman, 1975) - the more commonly used design 
is to treat impulsive vs reflective as one factor.
Ault, et al. (1976) cited Kerlinger & Pedhauzer (1973) 
and recommended the use of the multiple regression method of analysis, 
This method avoids the problems involved in dichotomization, 
because the multiple regression technique treats latency and 
errors as continuous variables, and is designed to deal with 
correlated independent variables.
Haskin & McKinney (1976) conducted a study of this nature 
by analyzing the relationship between the two MFFT variables with 
problem solving (matrix solution and pattern matching) and academic 
achievement by means of univariate, multiple and part correlations. 
They found that the variance contributed by latency to the 
dependent variable was slight compared to that contributed by 
errors. Shipe (1971) also reported using multiple regression
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analysis, and MFFT scores were one of the predictor variables of 
academic achievement in retarded youngsters. Unfortunately,
MFFT index was a single score derived by dividing the error score 
by the latency. Although the versatility of the regression 
method was highlighted by her study, the intricate relationship 
between MFFT latency and errors was masked by the transformation 
of the data. The present research will employ multiple 
correlation and regression methods to examine the nature of 
"impulsiveness" as operationalized by the MFFT, Response time 
and errors will be the two criterion variables with which other 
measures are correlated to discover a way to maximize prediction.
Apart from those issues mentioned by Ault,et al. (19 75), 
the interpretation of the latency-error relationship and how it 
indexes reflection-impulsivity is also a matter of controversy. 
This can be seen in the exchange between Block & Kagan (Block, 
et al., 1974; Block, Block, & Harrington, 1975; Kagan & Messer, 
1975). Block,et al. (1974) accused Kagan of conceptualizing 
ref lecting-impulsivity in terms of response time but subsequently 
operationalizing the construct in terms of response time and 
errors. They strongly questioned the use of the MFFT variables 
in classifying subjects:
Response errors are only a partially correlated 
consequence of rapid decision; response errors 
per se are not a defining characteristic of 
reflection-impulsivity because such errors can 
arisç for many alternative reasons (e.g., low 
intelligence, anxiety, misunderstanding of the 
instructions, poor vision, and so on). The 
negative correlations generally found between 
response time and response accuracy (averaging 
about .4) are far from being high enough to 
justify, conceptually or empirically, co­
ordinate status for response errors in determining, 
together with response latency, whether someone 
shall be identified as impulsive or reflective.
(p.613).
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The argument then developed into a criticism of the validity of 
the MFFT measures by quoting studies on the generality of latency 
and errors, those that were concerned with visual scanning 
strategies, intervention to modify MFFT performance, the effects 
of stress on MFFT performance and the relations between the MFFT 
measures and other concepts of impulsivity and reflectivity.
Some of the studies cited did not show any of the predicted 
relationships between the MFFT indices and the external variables 
(Ault, Crawford, & Jeffrey, 1972; Reali & Hall, 1970;
Shipman, 1971). For those that demonstrated a relationship (e.g., 
Katz, 1971; Lewis,et al., 1968; Messer, 1970a). Block,et al.
(1974) suggested that they could fit in with his explanation, or 
that the studies have confused the reflection-impulsivity dimension 
with the analytic-nonanalytic dimension (Kagan, et al., 1974).
Block,et al. (1974) reported on the personality correlates 
of reflection-impulsivity. Only two items on the California 
Q-sort correlated with MFFT response time, over 30 personality 
variables correlated with accuracy, and nearly twenty with latency 
X error interaction. Based on these results. Block,et al. (1974) 
proposed that any contrast between reflective (the slow-accurate 
in their terminology) and inpulsive (the fast-inaccurate) subjects 
was a function of accuracy and not of response time.
In their rebuttal, Kagan & Messer (1975) insisted that it 
was not subjective choice but empirical justification that 
determined the combined use of MFFT latency and errors, and they 
denied that reflection-impulsivity was conceptualized in terms of 
latency alone. They indicated that Block,et al. (1974) had
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relied on data obtained from preschool children to support their 
claim, and claimed that a low inverse relationship between latency 
and response was to be expected among preschool children, 
possibly because behaviour conceptualized by reflection-impulsivity 
has not emerged, or perhaps, as suggested by Ward (1973a, cited 
by Messer, 1976), because young children had not yet developed a 
motive to perform well and hence did not reflect upon their 
responses. The two sides have agreed to disagree, but it may 
be that Block,et al. (19 74) overstated their case, even to the 
extent of dismissing studies which appeared to support their own 
case by showing that response time and errors are unrelated.
Support for Block (Block,et al., 1974, 1975) comes from 
reports that only error scores predict self-regulatory behaviour 
(Toner, Holstein, & Hetherington, 1977), problem solving and 
school achievement (Haskin & McKinney, 1976; Juliano, 1977a), 
ratings on interpersonal relationships (Glenwick, 1976) and 
certain personality variables (Bush & Dweck, 1975). On the other 
hand, there is also evidence to support the importance of response 
time from Zelniker & Jeffrey (1976), who showed that the length 
of decision on time is related to the subject's performance on 
perceptual analysis. Zelniker, Bentler, & Renan (1977) 
demonstrated in a factor analytical study that latency yielded 
the most important factor that accounted for 90% of the common 
variance, and they suggested that the response time measure had 
greater cross-item consistency than the accuracy measure.
Brodzinsky & Dein (1976) reported greater stability of the latency 
measure among adult subjects, and Rollins & Genser (1977) confirmed
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that latency was the more important predictor of the performance 
on a cognitive-style task.
Kogan (1976) has described the situation as "a state of 
ferment". Indeed, there is some difficulty in the Kagan position 
because it is possible that the reflection-impulsivity dimension 
is irrelevant to a proportion of preschool children. Moreover, 
the classification of subjects by the median-split procedure only 
accounts for three-quarter of the subjects. However, citing 
extensively the works of Ward (Ward, 1973a, 1973b), Kogan supported 
Kagan's conceptualization. He argues that the correlation 
between latency and errors does not reflect a fairly uniform 
weak association between these variables, but rather that they 
are related functionally in some children and not in others. 
Specifically, it is suggested that the correlation increases with 
age, indicating that latency and errors among at least some 
children become more closedly related over time. This may be a 
significant factor when it comes to explaining the fact that the 
relation between latency and errors varies from one situation to 
another. The degree to which latency and errors are related 
with other variables may be a function of the demand of the task 
situation, or the variable with which the MFFT measures are 
correlated. What underlies such a functional relationship has 
yet to be specified. The point which emerges from the present 
discussion is that it is unlikely that latency and errors on the 
MFFT can both predict to the same extent a wide selection of 
variables, given that the relation between them is subject to 
changes with age, sex and so on.
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Having accepted this explanation, there is still a 
problem of classification. Rather than discount the contribution 
made by either response time or errors, it is probably more 
fruitful to adopt an approach which conceptually and 
methodologically combines measures of speed and accuracy (Salkind, 
1978; Salkind & Wright, 1977; Wright & Vlietstra, 1977). The 
proposal is that there is a stylistic as well as an ability element 
in the reflection-impulsivity dimension;
Reflection-impulsivity is or should be so 
measured to be as nearly orthogonal to 
ability or intelligence as possible. This 
would mean that in power tests where speed 
and accuracy are positively correlated and 
the major variance is between the fast- 
accurate and slow-inaccurate quadrants, 
reflectives and impulsives should have 
approximately the same distribution of scores.
On style or preference tasks, however, 
this assumption (or definition) would mean 
that the major variance between reflectives 
and impulsives would resuJ.ts from a choice 
or strategy rather than from differential 
ability of efficiency, (Wright & Vlietstra,
1977, p,212).
Cultural values are responsible for producing the impression 
that reflective children are often "superior” to the impulsive 
children by virtue of the emphasis on accuracy whenever the two 
are in conflict. This is emphasized in the educational system.
To counterbalance this, these researchers have derived two measures 
from the speed-accuracy correlation, namely, impulsivity and 
efficiency, Impulsivity is defined as "a dimension of individual 
differences ranging from fast-inaccurate to slow-accurate 
performance", and efficiency is defined as "a dimension conceptually 
orthogonal to impulsivity, along which individual differences 
range from slow-inaccurate to fast-accurate performance".
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A formula has been derived to calculate the impulsivity and the
*Noteefficiency scores from raw latency and error scores.
Norms of these measures have also been published (Salkind, 1978).
The separation of cognitive efficiency from cognitive 
tempo is useful in clarifying some of the mixed results obtained 
by relating the MFFT variables to other measures. It may also 
have serious implications for any attempt to modify performance 
on the MFFT. This model underlines the fact that the 
differential contribution to the overall variance made by style 
or ability will depend on the choice of tasks. The importance 
of the task variable has been noted by Kagan & Kogan (1970) , who 
warn that "statements about individual differences in categorization 
strategy must contain a strong statement about the material 
manipulated" (p.1309), This has often been neglected by 
researchers working with the reflection-impulsivity construct.
Only a few studies incorporate the demands of the task (Haskin & 
McKinney, 1976; Bush & Dweck, 1975; Bartis & Ford, 1977) and many 
of the psychologists involved in the latency-error debate have 
overlooked this issue altogether, Salkind & Wright (1977) have 
refined the model by pointing out specifically the style vs ability 
dimensions that the task variables will interact with.
*Note; I (impulsivity). = Z . - Z..
i  ii.
E (efficiency)^ = Z^^ + Z^^ ,
vdiere Z . is a standard score for the ith individual's total error, ei —
^ d  Z^^ is a standard score for the ith individual's mean latency.
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rnrrelates of reflection-impulsivity
One of the main questions regarding the correlates of 
reflection-impulsivity concerns the role played by age, intelligence 
and sex. It has been mentioned in the discussion on the 
relationship between MFFT errors and response time that meaningfulness 
of reflection-impulsivity depends on the age group to which it is 
applied (Ward, 1973a), According to published norms (Salkind,
1978) , there is an age trend both in terms of the latency-error 
correlation and in separates measures of latency and errors.
Children become increasingly reflective between five and ten years 
of age, and after that, latency begin to decrease while errors 
remain stable. According to Salkind (19 78), this can be explained 
by the efficiency dimension in his model.
The role played by intelligence in reflection-impulsivity 
seems less clearcut. Kagan & Kogan (1970) have reported a 
nonsignificant correlation between intelligence and response 
latency on the MFFT, The correlation between MFFT latency and 
the verbal section of the WISC was under .20, but is slightly 
higher for girls than for boys. However, several studies have 
produced results that suggest otherwise (Achenbach & Weisz, 1975, 
Block,et al. 19 74; Ridberg, Parke, & Hetherington, 1971; Siegelman, 
1969), These correlations may be a function of age (Messer,
1976) and the order of presentation of the intelligence test and 
the conceptual style test (Plomin & Bus$, 1973), Moreover, the 
correlations between error and IQ and latency and IQ depend on 
the nature of the test used, that is, whether it measures verbal 
or nonverbal abilities, speed or power. But in view of these
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findings, intelligence should ideally be taken into account in 
the interpretation on MFFT results.
Finally, sex differences in cognitive styles have been widely 
reported (Kagan, 1966c; Maccoby, Dowley, & Hagen, & Degerman, 1965; 
Nuessle, 1972). Sex differences have been found on MFFT response 
time (Meichenbaum & Goodman, 1969b), errors (Kagan, 1965a) or 
both MFFT measures (Harrison & Nadelman, 1972). However, some 
studies reported no evidence of sex differences (Adams, 1972).
Lewis,et al. (1968) suggested that MFFT error-latency correlation 
is higher for boys than for girls, whereas the opposite was true 
for the correlation between MFFT errors and IQ. However, this 
study has been criticised on statistical ground (see Messer, 1976) 
and the latest normative data show that the differences between 
the performance by boys and girls on the MFFT are not significant 
at any age level (Salkind, 1978). On the assumption that 
certain differences in cognitive style are the predictable outcome 
of the social milieu, Sijôl (1965) suggested that even if boys 
and girls do not show any difference in performance, they may 
have arrived at the same status by different routes, since they 
have been exposed to different social environments.
Having discussed MFFT and age, sex and IQ, we shall turn 
to some broader correlates.
When dealing with convergent validity, Messer (1976) 
reviewed several studies which presented subjects with match-to- 
sample tasks that resembled the MFFT (Kagan, 1965a; Kagan,
Pearson, & Welsch, 1966a; Kagan,et al., 1964; Ward, 1968) or 
tasks which had in them a response uncertainty element (Denny,
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1973; Kagan, 1955b, Kagan, 1965a; Mann, 1973; Nussele, 1972). 
Messer (1976) concluded that "the reflection-impulsivity construct 
remains moderately robust over changes in the MFFT; it also 
extends to tests containing different requirements and content"
(p.1032). The reports on the relation between reflection- 
impulsivity and other cognitive styles suggested that there were 
more subjects scoring high on field-independence among the 
reflectives than impulsives, whereas reflection-impulsivity and 
the analytic-nonanalytic conceptual style did not relate 
consistently, according to the results.
A large group of studies have correlated perceptual 
variables with reflection-impulsivity, on the assumption that 
the attention and scanning strategies adopted by reflectives and 
impulsives might be different. Several studies have provided 
detailed recordings of the subjects' eye-movements. For example, 
most of the studies reviewed by Messer (19 76) show that reflective 
subjects spend more time comparing stimulus pairs (the standard 
and the alternatives and different pairs of alternatives) 
systematically. By contrast, the impulsives tend to be less 
systematic in scanning the field and the features of the the 
stimuli. There has been indirect support for these findings in 
the reports on selective attention among learning-disabled 
children (Heins, Hallahan, Tarver & Kauffman, 1976) and normal 
6th grade children (Hallahan, Kauffman & Bell, 1976). Studies 
on visual focus (Grant, 19 76), visual recognition memory (Siegel, 
Babich & Kirasic, 1974; Siegel, Kirasic & Kilberg, 1973) and 
transfer of learning (Odam, McIntyre & Neale, 1971) provide
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evidence that reflectives may pay more attention to details in 
analysing visual stimuli. However, it is possible that the 
difference in perceptual strategies between reflective and 
impulsive subjects reflects only the difference in preferred 
strategies which interact with the nature of the task under 
different stimulus situations (Zelniker, Bentler, & Renan, 1977; 
Zelniker & Jeffrey, 19 76), The reflectives tend to adopt a 
detailed or analytical approach, whereas the impulsives adopt a 
global one. By designing and administering the Differential 
Familiar Figure Test (DFFT) (Zelniker, Jeffrey, Ault, & Pearson,
1972) to reflective and impulsive children, it has been demonstrated 
that there is such a strategy difference, which interacts with 
the type of the task and affects the variance of the accuracy of 
performance (Zelniker & Jeffrey, 1976) . The latency of the 
response is associated with the preferred strategy and seems to 
be less responsive to modification (Zelniker & Oppenheimer, 19 73).
On a variety of learning and problem-solving tasks, 
reflectives are found to be superior to impulsives in their 
performance, for example, in two-choice discrimination learning 
(Massari & Schack, 1972) and in transfer of learning (Juliano,
1977b). In a serial learning and recall task, reflective 
children are better at recall than impulsive children, whereas 
the latter commit more errors of omissions, intrusions, and if 
digit are used as the stimuli, more reversal of figures (Kagan,
1955a, Kagan &,Kogan, 1970). When tested on recognition ability, 
reflectives are accurate a larger proportion of the time (Siegel, 
Kirasic, & Kilburg, 1973). . This ability is also demonstrated
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in their recognition of single English words or detection of 
the stimulus words from a piece of prose (Erikson & Otto, 19 73). 
The results have mostly been in favour of the reflective subjects 
in other tasks ranging from Piagetian conservation problems 
(Bartis & Ford, 19 77; Schwebel & Schwebel, 1974) to the detection 
of linguistic ambiguities and the comprehension of cartoon 
humour (Brodzinsky, 1975; Brodznisky, Feuer, & Owens, 1977).
The difference in actual performance between reflectives 
and impulsives has sometimes been attributed to the strategies 
they adopt, and generally the reflective children are described 
as more "mature" in their response strategy. For example, they 
majce appropriate use of relevant cues (Weiner & Berzonsky, 1975) 
and generate characteristically different and more effective 
hypothesis-testing strategies than impulsive children on a matrix 
solution task (McKinney, 1973). Moreover, they actively seek 
information in problem solving (Hatano & Ina gaki, 1976), and 
make effective use of the information (Brannigan & Ash, 1977; 
Haskin & McKinney, 1976) and feedback cues (Nuessle, 1972).
There are also numerous reports that reflective children ask 
information-constraining questions which enable them to do well 
on the game twenty-questions and convergent problem solving 
(Adams, 1972; Ault, 1973; Denny, 1973; Finch & Montgomery, 1973; 
Klein, Blockovich, Buchalter & Huyghe, 1976).
It is important to note that a study using college 
students as subjects (Wolfe, Egelston & Powers,1972) and a study 
on disadvantaged children (Juliano, 1977b) failed to find
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sufficient evidence to support any difference in performance on 
concept learning, or habituation of the orienting responses 
between the reflectives and impulsives. But in spite of these 
findings, the evidence suggests that in most areas of problem 
solving, reflectives display more effective and mature strategies 
and attain better performance.
It is when problem solving concerns divergent problem 
solving and creativity that a difference in performance between 
reflectives and impulsives is less apparent. Fuqua, Bartsch & 
Phye (1975) found that reflectives scored higher than impulsives 
on measures of creativity, but Ward (1968) did not find a 
difference in this respect. Klein,et al. (1976) also failed to 
discover any difference between the two groups on a divergent 
thinking task. Indeed, Kagan (1966b, p.522) has suggested that 
"maximcil productiveness and mastery of principles in aspects of 
the arts, social studies, and humanities may be hampered by an 
excessively reflective orientation".
A study by Rollin & Genser (1977), in which children 
have to process various stimulus dimensions, challenges the view 
that reflectives are better overall than impulsives. Subjects 
(3rd and 4th grade children) were asked to choose one of a pair 
of multidimensional stimuli based upon a single cue. Some 
conditions included more dimensions; others, fewer. Reflective 
children solved the problems with fewer dimensions faster than 
impulsive children, but the latter did better on the multi­
dimensional items. The authors argue that even though the 
impulsives considered fewer characteristics of the stimuli.
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their performance benefitted from their ability to select items 
most likely to appear in any situation. In a multidimensional 
condition, reflective children who adopted the strategy of 
systematic search were unable to cope. These findings echoed 
the conclusion of Weiner & Brozonsky (1975).
We cannot make a general statement about the abilities 
of reflective and impulsive children without specifying the 
exact nature and condition of the tasks. Klein,et al. (19 76) 
have pointed out that the difference between reflective and 
impulsive children may be overridden by situation variables, 
including changes in individual's expectation of success, his 
experience with the task, and his redefinition of what constitutes 
an appropriate level of performance.
The consensus which emerged from studies concerned with 
academic achievement in general and reading abilities in 
particular is that at least among elementary school children, the 
results consistently show better performance from reflective 
children (Barratt, 19 77; Becker, 1976; Hayes & Prinz, 1975;
Hood & Kerdall, 1975; Margolis, 1976), Less certain, however, 
are the results obtained from emotionally disturbed and mildly 
retarded school children. Hayes, Prinz, & Siders (1976) has 
cast doubt on the association between the MFFT indices and 
reading when age and IQ are controlled. And as for the application 
of the MFFT to the clinical population, a series of studies 
(Finch, Crandell & Ddardorff 1976; Finch, Deardorff, & Montgomery, 
1974; Finch, Kendall, Deardorff, Anderson, & Sitarz, 1975; Finch & 
Nelson, 1976) has shown that the utility of the MFFT among 
special populations is highly dubious.
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The question of the greatest relevance to the present 
investigation is what connection is there between reflection- 
impulsivity dimension and performance in situations requiring 
behavioural control and restraint, not so much from the cognitive 
point of view, but more from the motor.
Maccoby, Dowley, Hagan, & Degerman (1965) devised three 
simple motor tasks (Draw-a-line-slowly, Walk-slowly and "pushing 
the truck" test) in the Motor Inhibition Test (MIT) for use 
with preschool children. After completing the tests at the 
child's normal pace, the subject is asked to perform these tasks 
as slowly as they can. Children who can inhibit their motor 
movements are considered to be performing well. Despite some 
initial doubt as to whether greater inhibition is associated 
with the ability to follow instructions among young children.
Mas sari, Hayweiser & Meyer (1969) have confirmed that the 
comprehension of the instruction is not at issue and that 
intelligence does not seem to play any part.
When motor inhibition is correlated with general activity 
level, the variables seem independent of each other (Maccoby,et al., 
1965; Loo & Wenar, 1971; Toner, Holstein, & Hetherington, 1977).
But is the ability to inhibit motor movements related to 
reflection-impulsivity, as we might expect if the ability to slow 
down decision time is one of the parameters defining reflection- 
inpulsivity?
Harrison & Nadelman (1972) gave the MIT and the MFFT to 
50 black children aged between four and five years. Significant 
correlations were obtained and in the expected direction between
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the MIT and MFFT variables for both male and female subjects. 
Reflective children were significantly better at inhibiting motor 
movements. This led the experimenters to conclude that motor 
inhibition could be an antecedent, or at least an important 
correlate, of conceptual tempo.
Banta (1970, quoted by Kogan, 1976) reported a correlation 
of .37 between iirpulse control on the Draw-a-line test and 
reflectivity. However, he only used the MFFT error scores in 
the correlation. It is unclear whether the latency and motor 
inhibition correlation was not reported because they were not 
significant, or because MFFT latency was considered not important.
Costantini, Corsini, & Davis (1973) administered the MIT 
battery, a finger-tapping task and the MFFT to preschool, first 
grade and third grade children. They reported a significant 
correlation between MIT measures and a conceptual tempo index, 
which was particularly marked in the young group. They also 
explored the relation of MFFT conceptual tempo, motor inhibition 
and motor acceleration. The evidence indicated that motor 
inhibition and motor acceleration might be different abilities.
The correlation between motor inhibition and conceptual tempo 
was higher than that between motor inhibition and motor 
acceleration. Finally, some interesting developmental trends 
emerged in that the relation between motor and cognitive inhibition 
was strongest at the youngest age group, and decreased with age, 
in line with some previous findings (Kagan, 1966b; Costantini & 
Hoving, 1973a). Costantini (Costantini & Hoving, 1973a) 
suggested that motor and cognitive inhibition could not be
separated easily and proposed a reconceptualization called 
"response inhibition", meaning "the ability to delay or withhold 
a previously learnt or preferred response".
On the negative side, Kogan (19 76) cites several studies 
which do not find any relationship between motor and cognitive 
inhibition (e.g.. Block & Block, 1973; Mumbauer & Miller, 1970), 
and he cautions that the MIT tests are loadt :i on general 
intelligence, which makes it necessary to correct the raw data 
before analysis. He suggests that intelligence accounts for 
the link between MFFT and slow performance on the MIT before the 
age of six, but that later speed of response on the MFFT becomes 
linked with conceptual style performance, and there is a 
definite positive correlation between MFFT latency and motor 
inhibition.
Bucky, Banta & Gross (1972) gave the MFFT, Draw-a-line 
and Walk-a-line to groups of subjects aged 5, 10, 15 and 20,
They found that measures of reflection-impulsivity increased 
from five years to 15 years, and then levelled out at twenty, 
while motor control ability increased from five to ten and 
decreased in the 15-20 age groups. They concluded that motor 
control and reflectivity were separate variables. However, 
there were noticeable flaws in the experiment, especially in tasks 
which were too simple for subjects over 15 years old. The lack 
of motor control among older subjects could be interpreted as a 
lack of motivation to perform adequately on simple motor tasks.
Toner, Holstein & Hetherington (1977) included various 
measures of measuring "self-control" in their study, which set up
different situations to test delay of gratification, and resistance 
to temptation in 55 preschool boys and girls. MFFT errors 
correlated with motor inhibition, but in the light of Kogan's 
(1976) comments mentioned earlier this might be a function of 
intelligence confounding MIT performance. Delay of gratification 
correlated with MFFT errors in the boys, while the relation between 
MFFT measures and other indices of self-control were neither 
consistent nor significant.
One constantly recurring theme in this group of studies 
is the effects of age and IQ on motor and cognitive inhibition.
This is an important consideration, for some studies report only 
the correlation figures between MFFT arid other variables without 
attempting to explain the mechanisms involved. This is true of 
studies relating MFFT to other measures of impulsivity (Boyden & 
Gilpin, 1978; O'Keefe, 1973), or to lesser variables such as 
handwriting (Williams & Berg-Cross, 1977) and interpersonal 
responses (Glenwick, 1976; Glenwick, & Burka, 1975). Returning to 
an earlier concern (p.278), more vigorous thinking about intervening 
variables might throw light on the relationship between MFFT 
latency and error scores.
The modification of reflection-impulsivity
The modification of conceptual tempo is of interest here 
because verbal.self-instruction has been introduced as one of 
the methods to modify the performance of reflective and impulsive 
children (Genshaft & Hirt, 1979; Kendall & Finch, 1978;
Meichenbaum & Goodman, 1969b), But before going into the details.
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it is worth mentioning a few other modification studies to put 
the issue into perspective.
Several methods for modifying conceptual tempo or changing 
specific aspects of the behaviour of reflective and impulsive 
children have been documented. They include forced delay (Brown 
& Lawson, 1975; Denny, 1973; Gaines, 1971; Heider, 19 71), modelling 
(Cohen & Przybycien, 1974; Denny, 1972a, 1972b; Orbach, 1977), 
emphasizing to the subjects the importance of either or long 
response time (Bartis & Ford, 1977; Duckworth, Ragland, Sommerfeld, 
& Wyne, 1974; Karoly & Briggs, 1978) and the training of specific 
strategies (Heider, 1971; Orbach, 1977; Wen, 1974; Zelniker & 
Oppenheimer, 19 73, 1976).
The use of verbal self-instruction in modifying reflection- 
impulsiveity response style differs slightly from the other methods 
in that as the treatment strategies become more refined, self- 
instruction is increasingly used as part of a treatment package.
A typical treatment procedure usually includes the following;
"1, An adult modal pw;formwd a task whllu 
talking to himself out loud (cognitive 
modeling);
2. The child performed the same task under 
the direction of the model's 
instructions (overt, external guidance);
3. The child performed the task while 
instructing himself aloud (overt self­
guidance) ;
4. The child whispered the instructions to 
himself as he went through the task 
(faded, overt self-guidance); and finally,
5. The child performed the task while guiding 
his performance via private speech (covert 
self-instruction)." (Meichenbaum, 1977, 
p.32).
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Meichenbaum & Goodman (1971) who devised this treatment programme 
reported that successful results were obtained in altering the 
response style of impulsive children in problem solving, as a 
result of their improved use of verbal self-instruction.
Evidence has been collected to show that while e3q>erimenter 
cognitive modelling was a necessary but not sufficient condition 
for engendering improvement in the impulsive children, the child's 
own behavioural rehearsal in self-instruction was an indispensable 
part of the training procedure. Empirical studies have adopted 
this method and have claimed successful outcomes in teaching 
impulsive or hyperactive children to think (by speaking out to 
themselves first) before they act (e.g., Bem, 1967; Palkes, Stewart 
& Kahana, 1968; Palkes, Stewart & Freedman, 1972; Douglas, 1972).
Finch, Wilkinson, Nelson, & Montgomery (1975) studied the 
relative effectiveness of verbal self-instruction versus delay 
training in modifying the cognitive styles of institutionalized 
emotionally disturbed boys. The training extended to six half- 
hour sessions over a three-week period. They adopted the 
Meichenbaum & Goodman (1971) format and found that while both the 
delay and self-instructed groups lengthened their response time 
on the MFFT, only the self-instructed group, who had learnt the 
specific cognitive strategies, made fewer errors.
Kendall & Finch (1978) devised a training programme 
including conceptual thinking, attention to details, recognition 
of identical features, etc., and gave it to 10-11 - year old 
children. A special treatment group was provided with self- 
instruction training via modelling and response cost contingencies
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in conjunction with the training procedures. Among the dependent 
variables, an increase in response time and a decrease in errors 
on the MFFT were found among those receiving extra treatment, 
and teacher's rating on attention span and work consistency also 
lent support to the success of the treatment programme. However, 
other measures did not reveal significant differences after the 
treatment. Given the results that supported the treatment 
programme, there was no indication whether self-instruction alone 
could have been responsible for the effective change. Caution 
must be exercised in evaluating studies which claim to have 
adopted verbal self-instruction in producing desirable changes 
in behaviour when verbal self-instruction is used merely as part 
of the treatment.
Some studies have concentrated not so much on the 
topography of the behaviour to be modified, but on how reflective 
and impulsive children respond to contingencies which affect 
any behaviour change. Cole & Hartley (1978) compared the effects 
of primary and secondary reinforcement in reflective and impulsive 
children. Costantini & Hoving (1973b) applied reward and 
punishment contingencies on kindergarten and 2nd grade children 
who were instructed to perform on a motor inhibition task.
The subjects were either told that they could win marbles by 
performing well or that they should try to lose as few marbles 
as they could. The dependent variables were the pre- and post­
training measures on the MFFT and Draw-a-line test. The results 
suggested that punishment produced more motor inhibition than 
rewards, but no definite explanation could be given. On the
O  Q O
other hand, there was no evidence that there was any effect of 
other reinforcement or punishment on cognitive inhibition, Hemry
(1973) also found no interaction between cognitive styles and 
his reinforcement combinations, which included verbal and nonverbal 
rewards, and his punishment schedules, although there was some 
suggestion that reward tended to produce the poorest results on 
the discrimination task.
Unlike the previous workers, Massari & Schack (19 72) 
worked on the assumption that negative consequences would lead 
to better performance since they created more concern over 
accuracy. They administered two schedules of reinforcement, one 
with 70% positive vs 30% negative consequence, and the other 
with the reversed proportion, to reflective and impulsive subjects 
working on a discrimination task. The results provided some 
support for their hypothesis. Subjects on the schedule with a 
greater proportion of negative contingencies responded correctly 
more often than those in the schedule with a higher proportion 
of positive reinforcement. Moreover, although impulsive children 
performed worse than the reflective ones overall, their performance 
in the negative contingency condition was similar to the level 
of performance of the reflective Subjects in the positive 
contingency condition ,
Firestone & Douglas (19 77) reported that there was an 
interaction between cognitive styles and contingencies.
Reflective and impulsive children performed on a discrimination 
learning task and were randomly assigned to one of four conditions:
verbal-reward, verbal punishment, material reward and material 
punishment. The impulsive subjects performed significantly 
worse than the reflective subjects in the reward conditions.
And within the impulsive group, punishment significantly improved 
performance better than reward, and to a level comparable to 
that of the reflective children in the punishment condition.
The study offered partial support for the work of Massari &
Schack (1972), although the results are in contradiction to the 
theory of Gray (1973), to be discussed later in the chapter 
(p. 303).
So far, the suggestion is that a punishing contingency is 
more effective at increasing inhibitory behaviour, and there is 
evidence that impulsives respond to the punishment schedule as 
much if not more than reflective children. It is not clear 
whether the choice of material or verbal contingencies is 
significant, because different types of material rewards have 
been used in different studies and this does not allow adequate 
comparison across studies. The implication of these studies 
not only extends to the planning of effective modification 
programmes, but also to the relation between reflection-impulsivity 
and other personality correlates, because the responsiveness and 
sensitivity of the subjects toward rewarding or punishing 
conditions plays an important part in the treatment of impulsiveness 
in Gray's theory of personality (Gray, 1973),
As far“as the outcome of the modification studies are 
concerned, the most consistent results have been obtained through 
the teaching of scanning strategies or the teaching of response
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strategies by special training material (Messer, 1976). The use 
of verbal self-instruction has also produced successful results.
But in view of the fact that self-instruction was used in the 
modification programme as part of the package offering cognitive- 
behavioural treatment (Kendall & Finch, 1978), the effective 
outcome is hardly surprising. The success of the treatment or 
modification strategies is partly due to a careful analysis of 
the nature of the task, and the deployment of attention by the 
subjects. As Bush & Dweck emphasized, "the training of impulsive 
children should be aimed at increasing attention to and utilization 
of situational cues, rather than encouraging a stereotyped 
response style" (1975, p.574).
Studies that manipulated either the error or response time 
elements have yielded results that are less satisfactory than 
those training response strategies. On the basis of his results, 
Denny (1973) concluded that conceptual tempo was not the 
exclusive factor underlying conceptual strategy. Brown & Lawson 
(1975) also suspected that " Impulsivity' was based upon some 
accidental or less significant phenomenon" (p.103). These 
"phenomena", or perhaps mechanisms that underlies impulsiveness 
have been specified by Kagan,et al. (1964) , and it is hoped that 
these mechanisms could be further explored to help bring about 
any desired changes in cognitive styles, or to explain the 
performance of reflective and impulsive subjects.
The mechanisms underlying reflection-impulsivity
Kagan,et al, (1964) suggested three possible mechanisms
which might underlie reflection-impulsivity: constitutional 
factors, involvement in tasks and tlie expectation of failure.
While the involvement in tasks has not been further 
investigated, Kagan (1967) has made some speculations regarding 
the biological basis of reflection-impulsivity. But it is the 
third factor, expectation of failure, which has so far attracted 
the greatest attention.
Kagan,et al. (1964) worked on the assumption that impulsive 
responding on the MFFT may be due partly or wholly to the child's 
anxiety about his ability in the test situation, his expectation 
of failure and his inability to tolerate the period of silence 
in deciding the response. Two specific forces were later proposed. 
"It is likely that a reflective or impulsive attitude can be in 
the service of several different forces" (Kagan & Kogan, 1970, 
p. 1317). One of these is anxiety over making an error and 
this causes a more reflective attitude. The other is anxiety 
over competence and this causes fast and impulsive responding.
There is evidence that after the experience of failure 
on an anagram task, both reflective and impulsive children showed 
an increase in response time on the MFFT, A successful experience, 
by contrast, led to faster response time for all the subjects, 
and increased errors for the reflectives. This led to the 
conclusion that anxiety over errors is one antecedent of a 
reflective cognitive style (Messer, 1970b), Support for Messer 
(1970b) has been promised by Weiner & Adams (1974), Reali & Hall 
(1970) and Ward (1968), who reported an increase in latency on 
MPFT after failure on MFFT items or other tasks. It has also
296
been suggested that the reflective subjects are more sensitive 
to feedback of failure or of potential failure. Nuessle (19 72) 
found that reflectives produce longer latency than impulsives on 
a conceptual formation task after failure, and Kagan (1966a) 
syggested that the performance of reflectives is disrupted more 
than that of impulsives in serial memory recall experiments, 
subsequent to warning of possible failure. All these findings 
supported the anxiety over error hypothesis, and are in agreement 
with studies discussed earlier on the effects of rewards and 
punishment on impulsive responding.
Block,et al. (1974) adopted the second assumption 
involving anxiety - that impulsive behaviour was due to an 
anxiety over competence. They cited results (Block & Peterson, 
1955; Smock, 1955) which suggest that fast decision time is a 
result of the subject becoming intolerant of uncertainty, and 
hence responding quickly in order to escape from the uncertain 
situation. Altogether Block,et al. (1974) proposed a very 
different personality description from Kagan,et al. (1964) of 
the fast-inaccurate and slow-accurate child. The fast-inaccurate 
child has more anxiety and self-concem than the fast-accurate, 
slow-accurate or slow-inaccurate child. He is a brittle and 
ill-adapted person, very affected by unpredictable situations.
In one study which lends indirect support to this description, 
Campbells Douglas (1972) found that after being exposed to the 
threats and frustration of uncertain outcome, impulsive children 
produced more pessimistic responses than the reflectives, which 
suggests that they had less confidence. However, Block,et al.
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(1974) argued their case on the basis of rather dated studies. 
Furthermore, it has been pointed out by Kagan & Messer (19 75) 
that Block et al. (1974) have drawn their conclusions from studies 
using only preschool children as subjects, and we have already 
seen (p.26^) that this may not be a suitable population for 
studying reflection-impulsivity.
The concern for anxiety, nevertheless, leads the study 
of the construct reflection-impulsivity closer to the study of 
personality differences. Isolated reports have suggested some 
negative results: Cairns (1973, 1975) did not find any correlation 
between the MFFT and JEPI measures. Bjorklund & Butter (1973) 
reported the absence of correlation between teacher's rated 
inpulsiveness and MFFT measures. But Block et al. have shown 
empirically that MFFT performance is related to certain aspects 
of personality. The aim here is not to explain reflection- 
impulsivity by searching for personality correlates, but rather 
to test the generality of impulsiveness as conceptualised by the 
reflection-impulsivity dimension in the domain of personality 
studies. However, if correlations can be established, this 
may improve our understanding of impulsive performance (and 
perhaps reflective performance) on the MFFT, since the mechanisms 
underlying individual personality differences have been more 
systematically tested. In the next section, in which personality 
theories are introduced and their conceptualization of impulsiveness 
is discussed, we shall find that a plausible account of the 
workings of reflection-impulsivity can be given in terms of 
concepts used by personality theorists.
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"Impulsiveness" in Eysenck's theory of personality
The concept of "impulsiveness" was introduced by Eysenck 
in the discussion of the "unitary" and "dual" nature of Extraversion 
(Eysenck, S.B.G. & Eysenck, 1953; Eysenck & Eysenck, 1959,
Chapters 12 and 13), after Carrigan (1960) has cast doubt on the 
propriety of combining the traits "impulsiveness" and "sociability" 
into a single dimension of extraversion. A factor analysis was 
carried out on 66 extraversion-introversion (E) and neuroticism (N) 
items. The results indicated that Factor I was an E factor 
and Factor II was an N factor. Factor III (Sociability vs 
Iirpulsivity) was where the interest was forcussed on. There 
was a clearcut distinction among the items; they fell into two 
groups - impulsiveness and sociability. Impulsiveness was 
positively correlated with N, while sociability was negatively 
correlated with N. Impulsiveness and sociability were correlated 
with one another (r = .5) and they formed the higher order trait 
E which was independent of N. The independent nature of E 
and N on the questionnaire items was achieved by a careful 
counterbalance of the items which were loaded on impulsiveness 
and N and on E and N, Eysenck maintains that E is a unitary 
concept, at least at the level of higher order factors, which he 
favours for explaining personality.
Eysenck's view on lower order traits in personality 
studies has changed little, but there has been an increased 
interest in exploring the nature of impulsiveness. Eysenck, S.B.G. & 
Eysenck (1977) argued that there is a "somewhat arbitrary 
assignment of the term 'impulsiveness' to a variety of different
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items" and subsequently reported a factor analytic study on the 
various facets of Impulsiveness.
They reported that the factor Imp^ (Impulsiveness in the
broad sense) could be broken down into four factors, namely,
Imp^ (impulsiveness in the narrow sense), risk taking, nonplanning
and liveliness. The intercorrelations among the components of
impulsiveness are positive, but low, and therefore not all of
them can be components of a high order factor. Their relation
with the measure of the EPQ (Adult) was revealing and interesting.
Iitp^  was closely and positively related to Psychoticism (EPQ-P)
and positively but to a lesser degree with N and negatively with
the lie scale. It appeared, according to Eysenck, a pathological
trait that had nothing to do with E, Risk-taking correlated
with P and E positively, nonplanning with P positively and with
N negatively, and liveliness correlated with E positively and
with N negatively, Imp^ is correlated with sociability (.20 - ,34)
and more so with E (.35 - ,48), But above all. Imp correlates
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with P to the extent of r = ,55 in men and .59 in women, clearly 
suggesting that it is related more closely with P than with E,
The crucial issue now is that Iirp^  and Imp^ appeared to have a 
high pathological content - by having close connection with P and 
N, the pathological dimensions. Related to this is the problem 
of finding appropriate items to measure P and E, assuming that 
they should be orthogonal to each other in the factor space, Eysenck,
S.B.G. St Eysenck (1977) commented that such considerations have 
forced them to eliminate some of the impulsive items from the P 
scale, and to devise a separate impulsive scale to be used with
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the EPQ. Similar work has to be carried out with the Junior EPQ, 
but the standardised version of the impulsiveness scale for 
children is not yet available (Eysenck, S.B.G., 19 79, personal 
communication) .
It is uncertain whetlier this alteration of the questionnaire 
items is a justifiable move. It appears that it is based on the 
assumed orthogonality of the dimensions, and Eysenck's earlier 
claim that impulsiveness was a component (together with sociability) 
of the unitary factor Extraversion. In view of evidence that 
Impg correlates more with P than with E, the decision to eliminate 
the questionable impulsiveness items from the P scale may in some 
sense preserve the integrity of the E scale, but the validity of 
the resultant P scale devoid of some of its impulsiveness 
components seems to be called into question.
The connection between impulsiveness and Psychoticism is 
a recent finding, and impulsiveness has traditionally been 
conceptualised in terms of extraversion. Impulsive behaviour 
can be identified in the way subjects respond on a task involving 
speed and accuracy. Himmelweit (1946) showed that extraverts 
tend to sacrifice accuracy for greater speed. When speed alone 
was considered in a free-paced task, extraverts performed faster 
than introverts, eind there was no relationship between performance 
of this nature and Neuroticism (Farley, 1966). One experiment 
specifically showed that the difference in performance between 
extraverts and'introverts could be explained mainly as a function 
of impulsiveness, Eysenck & Levy (1972) scored the subjects 
separately on sociability and impulsiveness on the E scale.
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and found that tht difference between extraverts and introverts 
in eye-blink conditioning was related mainly to impulsiveness and 
not to sociability.
Eysenck's explanation of personality differences deals 
only with the dimensions of the highest order, and he has not 
attempted to provide a separate explanation of impulsiveness.
It may however be inferred that the mechanisms underlying the 
three main dimensions may all play some part in the explanation 
of impulsiveness in view of the correlation between the impulsiveness 
measures and P., E and E (Eysenck, S.B.G. & Eysenck, 1977).
On the psychological level, Eysenck claims that extraverts 
and introverts differ in their degree of conditionability, i.e., 
extraverts condition less readily. He further postulates that 
conditionability is a function of the spontaneous level of 
activity in the ascending reticular activity system (ARAS). 
"Introverts are characterized by a reticular formation the 
activating part of which has a relatively low threshold of 
arousal, ... conversely, extraverts are characterized by their 
possession of a reticular formation whose activating part has a 
higher threshold of arousal .... Under identical conditions, 
therefore, cortical arousal will be more marked in introverts, 
cortical inhibition in extraverts" (Eysenck, 1965), He has also 
proposed that extraverts have weak excitatory and strong 
inhibitory potentials, excitation and inhibition in this context 
meaning the facilitation of cortical events underlying perceptual, 
learning and motor behaviour and the depression of the cortical 
events under those phenomena respectively.
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Neiiroticism is regarded by Eysenck as a dimension of 
emotionality which is closely related to the autonomic system.
It acts as an amplifying device, so that a raised intensity of 
emotional response will accentuate the autonomic reactions in 
introverts as well as increasing drive in extraverts. Both 
effects can result in pathological conditions.
Psychoticism has been reported to be related to criminality 
and antisocial behaviour (Allsopp & Feldman, 1974; Eysenck & 
Eysenck, 1976). There is no definite proposal regarding the 
explanation of this dimension, although Eysenck & Eysenck (1976) 
state that they tend to favour the hypothesis that psychoticism 
may be related to serum uric acid (SUA) activities, which controls 
the display of "maleness" and aggression in behaviour.
Eysenckian theory is only tangential to the present study, 
but it cannot be ignored since impulsiveness is now known to be 
related to Eysenck's three dimensions of E, N and P. Moreover, 
this brief summary of Eysenck's framework sets the scene for the 
summary which follows of Gray's model of personality, in which 
the concept of impulsiveness plays a major role.
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Gray's m o d i f i c a t i o n  of E y s e n c k ' s  the o r y  of p e r s o n a l i t y
Gray (Gray, 19 70, 1971, 1972a, 1972b) has extended 
Eysenck's theory on two levels. First of all, he suggests that 
although Eysenck's E-I and N are tenable dimensions, Eysenck's 
treatment of them is incomplete. Data collected have shown 
that introverts conditioned better only under certain condition —  
when the environment is stressful or threatening. Consequently, 
the physiological explanation of E-I differences in terms of 
condition ability should be complemented by an additional 
postulate. Gray proposes that introverts are more susceptible 
to punishment, whereas extraverts are more susceptible to reward 
(Figure 18) .
In the attempt to put E and N in a more meaningful factor 
space Gray rotates the E and N dimension by 45°. Predictions on 
E must be made in conjunction with N. Gray suggests that N is a 
dimension of increasing sensitivity to both rewards and punishment. 
Individual differences in personality are explained not separately 
by E and N, but along the diagonals of the dimensions. The 
diagonal from stable extravert to neurotic introvert (low 
sensitivity to reinforcement in general to punishment in 
particular vs high sensitivity to reinforcement in general and to 
punishment in particular) corresponds to the trait of 
susceptibility to Anxiety (Spence & Spence, 1966). The diagonal 
from stable introvert to neurotic extravert corresponds to the 
trait of impulsivity (Eysenck & Eysenck, 1969). The classification 
system seems to agree well with the classification of psychiatric 
symptoms Eysenck initially set out to explain. Neurotic introverts
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would be predisposed towards meanifesting dysthymic symptoms, 
while the neurotic extraverts would be prone to anti-social 
behaviour.
On the physiological level, Gray's suggests that 
Eysenck's hypothesis that E-I reflects differences in the 
spontaneous activity level of the ARAS requires modification.
Based on the physiological effects of two treatments —  the 
administration of the barbiturate drug sodium amytal and damage 
to the frontal cortex —  Gray argues that amytal acts not so 
much on the ARAS but on the septo-hippocampal system, of which 
the orbital frontal cortex appears to be the neocortical 
representation. His hypothesis is that it is the orbital frontal 
cortex, the medial septal area and the hippocampus in conjunction 
with the ARAS which underpin individual differences in 
extraversion-introversion.
The significance of this alternative interpretation has 
to be considered in connection with Gray's modification of 
Eysenck's treatment of N. While agreeing that neuroticism 
represents the level of emotionality, he suggests that 
emotionality should be regarded as the degree of sensitivity to 
both reward and punishment in the autonomic nervous system (ANS) 
but in the neuro-endocrine system (NES).
These propositions form part of Gray's treatment of the 
emotions. Gray has developed the theory that individual 
differences in the modes of emotional reaction to external stimuli 
underlie the major dimensions of temperaments, and abnormalities 
of behaviour. He puts forward the "fear-frustration" hypothesis.
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which states that the effects of punishment and of frustrative 
nonreward are functionally identical, and proposes that they 
are processed by the same system in the brain. In response to 
a signal of impending punishment or frustrative nonreward, the 
organism will react by inhibitory behaviour or passive avoidance, 
behaviour which reflects the activity of "stop" system. On the 
other side of the coin, the response to reward and the non-arrival 
of anticipated punishment is approach learning or active avoidance, 
behaviour which reflect the activity of the reward area identified 
by Old's self-stimulation studies. This is the "approach" 
system. Finally, the response to unconditioned punishment and 
frustrative non-reward is classified under the "fight-flight" 
system, which results in aggressive behaviour and unconditioned 
escape. The physiological activity of this last system is 
controlled by the amygdala.
Gray's psychological and physiological c^ ncef>tM<^ { 
personality are isomorphic. When they are combined, the anxiety 
dijoaension in Gray's personality theory corresponds to the "stop" 
system, and the impulsivity dimension corresponds to the 
"approach or go" system. Although he is less concerned with the 
Psychoticism dimension. Gray has suggested that the P dimension 
in Eysenck's theory may perhaps correspond to the "fight-flight" 
system.
Support for Gray's theory of the emotions and individual 
differences comes largely from experiments on animals, though 
their results may be applicable to man (Gray, 1973), Support 
for the "fear-frustration" hypothesis has been offered in studies
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FIGURE 18 HYPOTHETICAL RELATIONSHIP BETWEEN N AND E - I  AND 
SUSCEPTIBILITY TO REWARD AND TO PUNISHMENT 
(ADAPTED FROM GRAY, 1970, p. 233)
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in which children with high N and low E manifested greater 
susceptibility to frustrative nonreward (Nicholson, 1975;
Nicholson & Gray, 19 72).
The question is; to what extent does impulsivity defined 
by Kagan on cognitive functioning correspond with Gray's and 
Eysenck's notions of impulsiveness in personality studies?
Kagan,et al. (1964) and Block,et al. (1974) have both 
appealed to emotional disposition to explain reflective and 
impulsive behaviour. It would be convenient to think in terms 
of the figure with the rotated axes of E and N (Figure 18) and 
examine where the reflection-impulsivity dimension will fall.
Kagan,et al. (1964) and Messer (1970b) both emphasize 
anxiety over errors, and studies indicating that experience of 
failure leads to greater tendency towards reflective responding 
than experience of reward have already been discussed. They may 
indicate that the relfective disposition perhaps lies at the 
unstable introvert end of the Anxiety dimension where there is a 
greater susceptibility to punishment. Given that impulsivity 
is the opposite to the reflection disposition, impulsivity will 
be related to low N and high E (Stable extravert). This is 
clearly different from Gray's conception of impulsiveness.
On the other hand, according to Block,et al.'s description 
of the personality correlates of the impulsive child, impulsiveness 
is a result of.anxiety over competence^ The impulsive child is 
described as fearful, inhibited, and highly anxious and 
sensitive to situations of uncertainty and frustration. On this
analysis, the impulsive character might be expected to be high 
on N and low on E (unstable introvert) while the reflective 
child would be stable and extraverted. Where Block,et al. (1974) 
and Kagan,.et al. (1964) agree is that the mechanism involved is 
a responsiveness to frustration, which implies that the Anxiety 
axes of the personality dimensions is more relevant to reflection- 
impulsivity than the impulsive dimension.
This, however, is contrary to the explanation of impulsive 
behaviour offered by personality theorists. Whether the 
extraversion-introversion dimension reflects susceptibility to 
conditioning or susceptibility to fear, the impulsive trait is 
seen as related to high E. As far as behavioural restraint is 
concerned, there is a study showing that children scoring low E 
and low N were better at restraining themselves than those 
scoring high on those dimensions (Shapland, Nicholson, Rushton 
& Gray, unpublished).
There are several ways in which the difference between 
these interpretations might be explained. First of all, although 
reflection-impulsivity may be related to E and N, cognitive 
impulsivity may be unrelated to behavioural impulsiveness. They 
may lie on different axes of the personality dimensions, implying 
that they are controlled by different behavioural and presumably 
physiological mechanisms. Secondly, there is still the 
possibility for cognitive impulsivity and behavioural impulsiveness 
to overlap. Finally, Messer (1976) has proposed that impulsivity 
and reflection might be mediated by different mechanisms; 
expressed in terms of individual differences in personality.
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it may be that reflection and impulsivity are not opposite poles 
of the same dimension, but instead may belong to different 
dimensions.
These alternative explanations can be tested in different 
ways. One method is to administer behavioural tests which are 
known to measure individual differences in personality to 
reflective and impulsive subjects. Another method is to 
correlate measures of reflection-impulsivity with personality 
measures. The following chapters described experiments involving 
both methods.
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Summary
This chapter discussed the concept of impulsiveness as it 
is used in the dimension of cognitive reflection-impulsivity 
(Kagan, et al., 1964). The correlates of reflection-impulsivity 
were examined and the Matching Familiar Figures Test (MFFT), 
which is used to measure reflection-impulsivity, was also reviewed. 
The discussion then focussed on the mechanism which might 
underpin impulsiveness. There is some evidence suggesting that 
reflective responding is related to experience of failure or 
punishment. The biological basis of reflection-impulsivity is 
unclear, but it is suggested that if reflection-impulsivity is 
related to the measures of personality, there is a possibility 
that the physiological mechanisms that underlie differences in 
personality may also explain cognitive impulsiveness. In 
connection with this, the personality theories of Eysenck and 
Gray were briefly reviewed. According to Gray's conceptualization, 
the impulsive personality is characterised by high E and high N.
This interpretation is different from the one suggested by 
Block, et al. (1974) who suggest that impulsivity in the cognitive 
reflection-impulsivity dimension is characterised by an anxious, 
ill-adapted personality, i.e., by low E and high N. The different 
interpretations will be tested in the following chapters.
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CHAPTER EIGHT
"SIMON SAYS" AND "DO AND DON'T";
' A STUDY ON THE RELATIONSHIP BETWEEN IMPULSIVENESS 
AND BEHAVIOURAL SELF-RESTRAINT
Background
The difference in the use of verbal self-instruction by 
reflective and impulsive children was reported by Meichenbaum & 
Goodman (1969b). When these children were asked to say "fast" or 
"slow" to accompany their motor responses —  tapping on a key — , 
impulsive children produced the verbal utterances as though they 
were a metronome, whereas the reflective children would say the 
word and then tap as though the verbal instruction was a reminder of 
how to perform. It was therefore suggested that although the 
impulsive children responded to verbal instructions, and they did 
not take into account of the meaning of the word.
In view of this observation of the differences in the ways 
in which reflective and impulsive children made use of verbal self- 
instruction, Meichenbaum (1971, cited in Meichenbaum, 1977) studied 
the use of private speech by cognitively reflective and impulsive 
pre-school children. The results indicated that whereas the 
verbalisations of impulsive and reflective children did not differ 
in quantity, they did differ in quality. The private speech of the 
impulsive children seemed to be comparatively immature and self­
stimulatory in content. By contrast, the reflective children 
manifested significantly more self-regulatory speech.
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The inability of impulsive children to respond to self- 
instruction or to generate spontaneous speech to aid their performance 
in problem solving situations suggests that impulsive children are 
less efficient than reflective children when a verbal instruction 
offers the discriminative cue for responding in a situation when 
there is a conflict between the response required and the verbal cue.
Strommen (1973) suggested that the game "Simon Says" would 
be a suitable task to test the ability of children to respond to 
selective verbal cues in producing or inhibiting a motor response.
This game also had the advantage of testing children in a "real-life" 
setting. "Simon Says" (or sometimes known as "O'Grady Says") is 
played by having a leader name and perform a series of simple 
actions, such as "put your hand on your head", "point to your nose", 
etc. The instruction is sometimes preceded by the utterance "Simon 
says", and sometimes not. For example, if the leader says "Simon 
says, hands up", the child is expected to perform the action. But 
if he just says "Hands up", the child must not perform the action.
The phrase "Simon says" is therefore the cue to act. Usually the 
series of actions are presented in a continuous fashion so that 
the child must be able to act or inhibit his action in a relatively 
fast sequence in order to do well, Strommen (1973) played this 
game with children aged about 5 to 8 years. Two blocks of ten 
trials each were administered. The impulsive errors made on the 
inhibition trials were analysed, and the results showed that impulsive 
errors decreased over age, and that older children committed fewer 
errors on the second block of trials, suggesting that they were 
better than the younger children at benefiting from practice in
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inhibiting their responses. There was also a tendency for girls 
to produce fewer errors than boys at all ages, though they only 
reached statistical significance among the younger children.
Strommen's (1973) interest in the "Simon Says" game was 
by and large a developmental one. The choice of this game in the 
present investigation was considered appropriate for two reasons. 
Firstly, it was a test of behavioural restraint which had not been 
used to examine the generality of reflection-impulsivity.
Secondly, the behavioural restraint required in "Simon Says" was 
specifically related to a differential response to verbal cues, 
and so tied in with the concern for verbal regulation in behaviour.
There are several features of the "Simon Says" game which 
seem to be of interest in the context of verbal regulation of 
behaviour. Briefly, when the prefix "Simon Says" is omitted, the 
child has to inhibit a response, contrary to the semantic structure 
of the statement. Strommen (1973) interpreted the failure to 
inhibit the action as diie to a "disinhibition" effect by the 
presentation of the action. Strictly speaking, the failure to 
restrain the action cannot be attributed to only the action being 
presented. Strommen made the point that the activating signal 
(i.e., the cue whether or not to perform) and the description of the 
action are presented in the same —  verbal —  modality. This seems 
more likely to be the major source of difficulty which confronts 
children when they play "Simon Says". It would seem more appropriate 
to suggest that the disinhibition effect may be due either to the 
instruction given or to the action being performed by the experimenter 
or possibly to both. "Simon Says"can be played without the
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presentation of the action and the inhibition trials are equally 
difficult. This suggests that disruption to performance as a 
result of the motor action being presented is secondary to the 
effects of the verbal cue, though it can certainly enhance the 
difficulty of the trial.) Another problem is that although 
"disinhibition" is a convenient explanatory concept in this instance, 
it may not be applicable to the broader phenomenon of verbal 
regulation of behaviour, as proposed in the discussion in Part I 
(see p.42 ). The same analysis can be expressed in terms of the 
"load" hypothesis, in that when the stimulus (instruction) is 
incompatible with the response required, it is more difficult to 
perform well.
"Simon Says!' is also a task with considerable situational 
uncertainty. The child does not know whether or not to respond 
before an individual trial. Until the instruction has been given, 
he does not know what action he is to perform each time. One would 
expect an anxious child to be more sensitive to these situations, 
so this is a task in which impulsive children might be expected to 
perform less well than the reflective children. This is based on 
the assumption discussed in the last chapter that the impulsive 
child tends to be anxious, brittle and unable to tolerate uncertainty 
(Block,et al. 1974).
It can also be argued that "Simon Says" is a more demanding 
game to the impulsive children because on top of response uncertainty, 
subjects are required to respond selectively to the verbal cues, 
a task at which impulsive children have been found to be at a 
disadvantage compared with reflectives (Meichenbaum & Goodman, 1969b).
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In order to show that impulsive children are worse at inhibiting 
themselves in uncertain situations, another game, similar to 
"Simon Says", but with more straight forward verbal instructions 
was designed. It was called "Do and Don't". In this game, ■ 
the child is expected to respond when the instruction is "Do this" 
and to inhibit his action when the instruction is "Don't do this".
It is predicted that the reflective children would perform better 
than the impulsive children at this task, and that impulsive 
children would find this task easier than the "Simon Says" game.
The predictions are based on the assumption that reflective children 
are better at behavioural restraint and at following instructions 
than the impulsives, whether the instructions are complicated or 
straightforward ones. For the impulsives, the game "Do and Don't" 
is easier than "Simon Says", because the latter requires the 
selective response to verbal cues, and there is a conflict between 
the response required from them and the verbal and visual stimuli 
presented to them, whereas "Do and Don't" does not involve these 
complications.
So far, "impulsive" and "reflective" children have been 
mentioned assuming that the classification is in accordance with 
that suggested by Kagan,et al. (1964) and categorized by means of 
the MFFT. But in addition to this classification, individual 
differences in personality appears to be closely linked to the 
understanding of impulsiveness. Following the conceptualization 
of Gray (1973), it is predicted that the ability to perform well on 
"Simon Says" and "Do and Don't" is related to scoring low on 
extraversion and neuroticism. However, there is no direct measure
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of Gray's dimension, and although the discussion on impulsiveness 
has also brought up Eysenck's work, the present experiment will 
adopt the Cattell's Children's Personality Questionnaire (CPQ), 
which has the advantage of operating at the level of finer scales 
for traits. There is therefore the possibility of separating 
measures of impulsiveness and sociability when personality variables 
are related to behavioural measures.
Methods
Subjects
The subjects for the experiment were selected from 256 
children (134 boys and 122 girls) attending Westbourne Junior School 
and the Robin Hood Junior School. The mean age of all the subjects 
was 109.59 months (S.D.=13.73). The mean age of the boys was 109.18 
months (S.D.=13.30) and of the girls was 110.03 months (S.D.=14.23). 
The children were all given the MFFT in order to select reflective 
and impulsive children from this sample.
Selection of subjects by MFFT
All the subjects were seen individually in a small quiet room 
in school. The MFFT was administered to them according to the 
standard procedures (Appendix 20). The booklet containing the MFFT 
pictures was propped up on a desk, so that the standard picture 
faced the child, and the page containing all the stimuli lay at 
right angles tp it on the desk. Before displaying the MFFT items, 
the experimenter (E) sat beside the child and gave the following 
instructions: "I am going to show you a picture of something you
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know and then some pictures that look like it. You will have to 
point to the picture on this bottom page (point) that is just like 
the one on this top page (point). Let's do some for practice."
E then showed the child the two practice items. Most of the 
children were correct in their first response to the practice 
trials, and none of them had any difficulty in understanding the 
instructions. E then continued: "Now we are going to do some
that are a little bit harder. You will see a picture on top and 
six pictures on the bottom. Find the one that is just like the 
one on top and point to it."
The latency of the first response was recorded. If the 
child gave a correct answer, E said, "Good, that's right." If 
the child made an error, E said, "No, that's not the right one.
Find the one that is just like this," and pointed to the standard 
picture. All the responses (including errors) were coded in the 
order given and if the subject made up to six errors, the correct 
item was pointed out to him and he was shown the next trial. 
Although the children could see E using a stopwatch and marking 
down their answers, nothing was said about trying to get a correct 
answer or about the speed of response required. All the subjects 
were told not to mention anything to their friends when they left.
The means and standard deviations of MFFT response time and 
errors are presented in Table 86.
The children were divided by sex and subdivided into an 
older age group and a younger age group. Children attending the 
first two years of the junior school belonged to the Young group.
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Table 86 M e a n s  and standard d e v i a t i o n s  of age and M F F T  scores
in or i g i n a l  sample
N
M
68
Old
F
62
Young
M
66
F
60
èSÊ.
X
S.D.
range
120.86
6.16
109-131
122.35
6.44
111-132
97.22
6.13
86-109
97.30
6.93
86-109
MFFT latency (in seconds)
X
S.D.
median
range
130.86
67.90
124.00
35.5-489
137.37
74.92
116.00
48-486.5
128.00
68.03
106.50
46-359
133.72
95.51
117.50
34.5-725
MFFT errors
X
S.D.
median
range
9.09
4.54
8.50
2-22
8.74
5.00
7.70
1-30
12.89
6.08
12.16
0.30
11.56
6.36
10.10
3-32
latency x error 
(correlation)
-0.4** -0.40** -0.52** -0.36*
** p <. .001 (1-tailed) 
* p <.01 (1-tailed)
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and those from the upper two forms belonged to the Old group.
The latency and errors on the MFFT of these four groups were 
examined (Winer, 1971, p.402). There was no sex difference 
(F(l/252)=0.4) in the latency measure, or in errors (F(l,252)=0.11). 
The two age groups did not differ in latency (F(1,252)=1.47), but 
there was a significance difference between the errors (F(1,252)= 
23.61, p=.001) .
It would be justifiable to pool together male and female 
subjects in the selection process. However, in order to balance 
the number of boys and girls in the design, the impulsive and 
reflective children in each of the four groups were chosen by the 
double-median-split method, using the median of errors and the 
median of latency of each group as the criteria.
Among the Old Males, 24 children were classified as impulsive, 
24 as reflective. 20 Young Males were impulsive, and 22 were 
reflective. As for the girls, 21 Old Females were impulsive and 
22 of them were reflective. Among the Young Females, 22 were 
impulsive and 23 were reflective. Sixteen children were randomly 
selected from each of these groups to participate in the "Simon 
Says" and "Do and Don't" experiments.
In view of the fact that the number of errors differed 
significantly between the age groups, it was decided that the two
groups should be separated in the design and analysis. The design
'
was a four-way analysis of variance design with Sex (2) x Conceptual 
tempo or IR (2) x Order of presentation (2) x Condition (2), with 
repeated measures on the Condition factor.
320
The means and standard deviations of the MFFT scores of 
the subjects in this experiments are shown in Table 87.
Procedures for "Simon Says" and "Do and Don't"
The subjects were seen individually in a small room in the 
school. Half of the subjects in each group were given the game 
"Simon Says" first, and then the game "Do and Don't". The other 
half played the games in reversed order. All the subjects had
met E before in the MFFT session, and were willing and co-operative 
in this experiment.
The instructions were given as follow:
"Do you know a game called 'Simon Says'?" (If answer yes),
"Good, and you know that it is played in this way." (If answer 
no), "It's all right. It's very simple and I'll show you how to 
play this game."
"When I say 'Simon Says —  do this', you follow what I do 
(demonstration with action). But when I say 'Do this', you do not 
do anything at all (demonstration with action). Now we'll try 
a few times for practice."
Practice trials were presented at a slow pace. When the 
subject were correct at least twice on each type of instruction 
performing on their own, E said, "Now, I want to find out how good 
you are and we shall do it a little bit faster. You must pay 
attention and try your best."
Two blocks of 10 trials were presented with one minute rest 
between each block. After the presentation of each gesture, a count 
of four (about two seconds) was made and if the subject did not
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respond when he was supposed to, the trial was counted as an 
omission error. If the subject made a response after the 
instruction "Do this", it was considered a commission error. To 
these, E would say "No, try the next one," and proceeded with the 
next trial. If the appropriate response was made, E said "Good, 
that's right". As the trials were performed in"a continuous 
sequence with less than three seconds' inter-trial interval, the 
proceedings were recorded on a cassette tape-recorder and scored 
after the experiment.
The actions in each block of trials were: hands on head,
both arms out, jump once, arms up, swing one arm, touch tummy, 
bend knees, touch nose, clap once and bend to one side. Half 
of the items were preceded by "Simon says, do this" and the other 
half by "Do this'!. The sequence was presented in random order, 
with no more than three consecutive trials preceded by the same 
instruction. In order to remind E of the sequence of presentation, 
a coded list was written on a card placed on a desk next to where 
E was standing.
After conducting the "Simon Says" game, a rest of two minutes 
was given. Then E said, "Now we shall play a different game.
This time I want to see how good you are at following instructions.
It is a simple game but you must pay attention. When I say 'Do 
this' , you follow what I do (Demonstration of action). But when 
I say 'Don't do this', you do not do anything at all (demonstration 
of action). Now we shall try this a few times for practice."
The actual trials began after the subject had achieved two correct 
trials on his own on each type of instruction. There were two
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blocks of ten trials each. The actions and the format followed 
exactly that of the "Simon Says" game. In this game, a response 
to "Don't do this" was an error of commission, and the failure to 
respond "Do this" was an error of omission. The maximum score a 
subject could obtain was 20, with the two trial blocks combined.
personality measures
The subjects were given Form A of the CPQ in a class test, 
and their class teachers were asked to fill in the New TRS. These 
children were part of the standardization sample (Sample B) of 
the New TRS.
It was hoped to obtain measures of children's intelligence 
or their reading scores from the school records, but this request 
was turned down by the School authorities.
Results
The means and standard deviations of the scores of the games 
"Simon Says" and "Do and Don't" are presented in Tables 88 and 89.
As the variance of these scores was homogeneous, the scores were 
analysed by analysis of variance and the ANOVA summary tables are 
presented in Tables 90 to. 195.
Analyses were performed separately on accuracy, errors of 
commission and errors of omission.
For the old subjects, there were two between subjects main 
effects that were significant, namely. Sex (F(1,56)=7.98, p=.01) 
and Conceptual style (IR) (F(1,56)=26.75, p=.001) on the accuracy 
index. Girls obtained higher accuracy than boys and the reflective
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subjects performed better than the impulsive subjects. The 
condition variable was significant (F(1,56)=14.15, p=.001), 
indicating that the game "Do and Don't" was easier than the game 
"Simon Says", as hypothesized. There were no significant 
interaction effects.
The same three main effects produced significant results on 
the errors of commission analysis: Sex (F(1,56)=4.54, p=.05); IR
(F(l,56)=25.84, p=.001) and Condition (F(1,56)=25.37, p=.001).
They were consistent with the accuracy index in showing that boys 
and impulsive subjects produced more errors of commission, and more 
commission errors were scored in the inhibition trials of "Simon 
Says" than the game "Do and Don't".
The only significant main effect on the analysis of omission 
errors was a between subject main effect due to sex (F(1,56)=5.29, 
p=.05), with girls committing fewer errors of omissions overall.
The results for the younger subjects were fairly similar 
to those of the older subjects. The analysis of accuracy produced 
significant main effects due to Sex (F(1,56)=5.57, p=.01), IR(F(1,56) 
26,57, p=.01) and Condition (F(1,56)=24.50, p=.001). This implied 
that among the younger age group, girls and reflective children 
yielded the most accurate performance, and the game "Do and Don't" 
was the easier game of the two.
Only the main effects due to IR (F(1,56)=28.44, p=.001) 
and to Condition (F(1,56)=36.35, p=.001) were significant in the 
analysis of errors of commissions. The direction was as expected, 
impulsive children produced more commission responses, and
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Table 90 Older Subjects: ANOVA of Accuracy Scores
SigSource of variation SS df MS F
Between subjects 326.88 63
Sex 26.28 1 26.28 7.98 < .01
(IR) 98.00 1 98.00 26.75 <.001
"Simon Says"
Order of 10.13 1 10.13 3.07 N.S.presentation
(SSORD)
Sex X IR 5.28 1 5.28 1.60 N.S.
Sex X SSORD 1.53 1 1.53 0.47 N.S.
IR X SSORD 1.13 1 1.13 0.34 N.S.
Sex X IR X SSORD 0.03 1 0.03 0.01 N.S.
error (between) 184.50 56 3.29
Within subjects 143.00 M
Conditions (C) 26.28 1 26.28 14.15 < .001
C X Sex 2.00 1 2.00 1.08 N.S.
C X IR 7.03 1 7.03 3.79 N.S.
C X SSORD 1.53 1 1.53 0.83 N.S.
C X Sex X IR 0.50 1 0.50 0.27 N.S.
C X Sex X SSORD 0 1 0 0 N.S.
C X IR X SSORD 1.53 1 1.53 0.83 N.S.
X X Sex X IR X SSORD 0.13 1 0.13 0.07 N.S.
error (within) 104.00 56 1.86
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Table 91 Older subjects; ANOVA of errors of commission
Source of variation SS df MS F Sig
Between subjects 241.43 63
Sex 11.88 1 11.88 4.54 <.05
Conceptual tempo 
(IP)
67.57 1 67.57 25.84 < .001
"Simon Says" 
Order of 
presentation 
(SSORD)
5.70 1 5.70 2.18 N.S.
Sex X IR 6.57 1 6.57 2.51 N.S.
Sex X SSORD 0.07 1 0.07 0.03 N.S.
IR X SSORD 2.26 1 2.26 0.86 N.S.
Sex X IR X SSORD 0.95 1 0.95 0.36 N.S.
error (between) 146.44 56 2.61 1.68 N.S.
Lthin subjects 133.50 64
Conditions (C) 39.38 1 39.38 25.37 < .001
C X Sex 1.76 1 1.76 1.13 N.S.
C X IR 3.45 1 3.45 2.22 N.S.
C X SSORD 0.95 1 0.95 0.61 N.S.
C X Sex X IR 0.01 1 0.01 0.01 N.S.
C X Sex X SSORD 0.63 1 0.63 0.41 N.S.
C X IR X SSOR 0.20 1 0.20 0.13 N.S.
C X Sex X IR X SSORD 0.20 1 0.20 0.13 N.S.
error (within) 86.94 56 1.55
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Table 92 Older subjects: ANOVA of errors of omission .
Source of variation SS df MS F Sig
Between subjects 48.22 63
sex 3.78 1 3.78 5.29 <.05
Conceptual tempo
(IP)
"Simon Says" 
order of 
presentation 
(SSORD)
2.00 1 2:00 2.8 N.S,
1.25 1 1.25 1.58 N.S,
Sex X IR 0 1 0 0 N.S
Sex X SSORD 0.50 1 0.50 0.70 N.S
IR X SSORD 0.03 1 0.03 0.04 N.S
Sex X IR X SSORD 0.78 1 0.28 1.09 N.S
error (between) 40.00 56 40.00 1.25 N.S
.thin subjects 37.00
Conditions (C) 2.00 1 2.00 3.50 N.S
C X Sex 0.13 1 0.13 0.22 N.S
C X IR 0.28 1 0.28 0.49 N.S
C X SSORD 0.28 1 0.28 0.49 N.S
C X Sex X IR 0.78 1 0.78 1.37 N.S
C X Sex X SSORD 0.28 1 0.28 0.49 N.S
C X IR X SSORD 0.13 1 1.13 1.97 N.S
C X Sex X IR X SSORD 0.13 1 0.13 0.22 N.S
error (within) 32.00 56 32.00
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Table 93 Younger subjects: ANOVA of accuracy scores
Sources of variation SS df MS F Sig
Between subjects 371.22 63
Sex 22.78 1 22.78 5.57 < .01
Conceptual tempo
(IR)
"Simon Says" 
order of 
presentation 
(SSORD)
108.78 1 108.78 26.57 <.001
0.78 1 0.78 0.19 N.S,
Sex X IR 5.28 1 5.28 1.29 N.S
Sex X SSORD 0.28 1 0.28 0.07 N.S
IR X SSORD 3.78 1 3.78 0.92 N.S
Sex X IR X SSORD 0.28 1 0.28 0.07 N.S
error (between) 229.25 56 4.09 1.82 N.S
Lthin subjects 199.00 M
Conditions (C) 55.13 1 55.13 24.50 <.001
C X Sex 0.13 1 0.13 0.60 N.S.
C X IR 6.13 1 6.13 2.72 N.S.
C X SSORD 1.13 1 1.13 0.3Q N.S.
C X Sex X IR 3.13 1 3.13 1.39 N.S.
C X Sex X SSORD 1.13 1 1.13 0.50 N.S.
C X IR X SSORD 0.13 1 0.13 0.60 N.S.
C X Sex X IR X SSORD 6.13 1 6.13 2.72 N.S.
error (within) 126.00 56 2.25
331
Table 94 Younger subjects: ANOVA of errors of commission
Source of variables SS df MS F Sig
Between subjects 228.72 il
Sex 5.28 1 5.28 2.09 N.S.
Conceptual tempo 
(IR)
72.00 1 72.00 28.44 <.001
"Simon Says" 
order of 
presentation 
(SSORD)
3.78 1 3.78 1.49 N.S.
Sex X IR 0.13 1 0.13 0.05 N.S.
Sex X SSORD 1.53 1 1.53 0.61 N.S.
IR X SSORD 3.73 1 3.73 1.24 N.S.
Sex X IR X SSORD 1.13 1 1.13 0.44 N.S.
errors (between) 141.75 56 2.53 1.45 N.S.
Within subjects 176.00 64
Condition (C) 63.28 1 63.28 36.35 < .001
C X Sex 0.28 1 0.28 0.16 N.S.
C X IR 4.50 1 4.50 2.59 N.S.
C X SSORD 1.53 1 1.53 0.88 N.S.
C X Sex X IR 3.13 1 3.13 1.80 N.S.
C X Sex X SSORD 2.53 1 2.53 1.45 N.S.
C X IR X SSORD 0.13 1 0.13 0.07 N.S.
C X Sex X IR X SSORD 3.13 1 3.13 1.80 N.S.
error (within) 97.50 56
35?
Table 95 Younger subjects: ANOVA of errors of omission
Source of variation SS df MS F Sig
Between subjects 63.88 63
Sex 6.13 1 6.13 7.11 <.01
Conceptual tempo 
(IR)
3.78 1 3.78 4.39 <.05
"Simon Says" 
order of 
presentation 
(SSORD)
1.13 1 1.13 1.31 N.S
Sex X IR 3.78 1 3.78 4.39 <.05
Sex X SSORD 0.50 1 0.50 0.58 N.S
IR X SSORD 0.03 1 0.03 0.04 N.S
Sex X IR X SSORD 0.28 1 0.28 0.33 N.S
error (between) 48.25 56 0.86 1.80 N.S
Within subjects 28.00 64
Condition (C) 0.28 1 0.28 0.59 N.S
C X Sex 0.03 1 0.03 0.07 N.S
C X IR 0.13 1 0.13 0.26 N.S
C X SSORD 0.03 1 0.03 0.07 N.S,
C X Sex X IR 0 1 0 0 N.S
C X Sex X SSORD 0.28 1 0.28 0.59 N. S,
C X IR X SSORD 0 1 0 0 N.S,
C X Sex X IR X SSORD 0.50 1 0.50  ^1.05 N.S,
error (within) 26.75 56 0.48
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the inhibition trials of "Simon Says" were marked by more errors 
of commission.
The analysis of errors of omission by the Young age group 
showed that there were significant main effects due to Sex 
(F(1,55)=7.11, p =.01) and to IR (F(1,56)=4.39, p=,05). However, 
there was also a significant Sex x IR interaction such that the 
main effects results warrant further qualification (F(l,56)=4.39, 
p=.05) . Post-hoc analysis of the Scheffe test showed that the 
male impulsives produced significantly more omissions than the 
other three subject groups combined (F(3,60)=7.84). The within- 
subjectsmain effect due to condition did not reach significance, 
but the trend was that more errors of omissions were produced in 
the game "Do and Don't". Examination of the syntax of the 
instruction suggests a reason for this finding. Whereas the 
instruction of the game "Simon Says" predisposes the subjects to 
respond, the game "Do and Don't" includes an instruction which 
specifically requires the subject not to do something. It may be 
that subjects were affected by this negative instruction in the 
game "Do and Don't" and were therefore more inclined to omit responses 
even on trials when they were required to produce a response.
Discussion
The results Are that in playing these two games which
require responding or not responding to specific verbal instructions,
the boys in the older age group did worse than the girls, in that 
'
they produced more errors both of commission and omissions. The 
ùapulsive children produced more errors of commission, and their
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overall performance was worse than that of the reflectives. This 
confirms the hypothesis that impulsive children defined according 
to the MFFT measures are poorer at inhibiting their responses in 
a task that requires subjects to follow directly what is suggested 
in the instruction ("Do and Don't"), as well as a task which 
requires them to respond to the verbal cues in the instructions 
("Simon Says"). However, there is no indication that the 
impulsive children found the "Simon Says" game harder than did the 
reflective children, since there was no significant interaction 
between response style and condition.
As for the younger age group, the accuracy index analysis 
replicated the results obtained from the older age group, and 
confirmed the hypothesis. However, it would seem that correct 
performance in the younger age group was determined more by the 
responses of omission than by commission. ' Where there was only 
a main effect due to sex in the analysis of commission errors, 
several significant findings were revealed in the analysis of the 
errors of omission, and the interaction effect indicated that 
male impulsives omitted more responses than the other groups. The 
reasons for this was a matter of speculation. Perhaps the 
presentation of trials was too rapid and imposed too great a demand 
on the attention of the younger children, but it is not clear why 
they omitted responses and did not make as many commission 
responses. In the discussion in the previous chapter, it was 
suggested that impulsive children are less capable of sustaining 
their attention, which might explain why they tended to omit 
responses in the present experiment.
Relation b e t w e e n  th e  g a m e s  "Simon Says" and "Do and Don't"
Table 96 Product moment correlation of "Simon Says" and 
"Do and Don't" variables
Simon Says
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Accuracy Commission Omission
Do and Don't
Accuracy
Commission
emission
.50
(.001)
-.41
(.001)
-.28
(.001)
-.47
(.001)
.44
(.001)
.19
(.017)
-.26
(.002)
.12
.29
(.001)
The correlation between the "Simon Says" (SS) and "Do and 
Don't" (DD) measures, based on the data of all the subjects are 
presented in Table 96. The means and standard deviations of 
the variables are shown in Appendix 22.
SS and DD accuracy were highly correlated (r=.50, p=.001, 
one-tailed) and so were SS and DD errors of commission (r=.44, 
p=.001) and errors of omission (r=.29, p=.001). DD commission 
responses were negatively related to SS accuracy (r=-.41, p=.001) 
but the correlation with SS omission responses was not significant 
As for DD omission response, its negative correlation with SS 
accuracy was moderate but significant, and so was its positive 
correlation with S3 responses of commission.
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Inter-correlation of the measures in each of the games 
indicated although the correlations were all significant and in 
the expected direction, errors of commission related significantly 
better with accuracy then omission. SS commission correlated 
with SS accuracy (r=-.47, p=.001) and DD commission correlated 
with DD accuracy (r=-.41, p=.001). By contrast, the correlation 
between errors of omission and accuracy in the two games reached 
only the mid- .20s in the negative direction. This indicated 
that errors of commission made a more important contribution than 
did errors of omission to overall performance. In line with 
this, the accuracy and commission measures of the two games 
correlated to a greater degree with one another than did the 
omission and commission measures.
Relationship between "Simon Says" and "Do and Don't” measures and 
personality and age variables
The correlation table is presented in Table 97 and the means 
of the variables are shown in Appendix 23.
The variables involved were the accuracy, errors of commission 
and errors of omission of SS and DD, the MFFT variables, the measures 
of the CPQ, the New TRS and age.
Product moment correlation indicated that MFFT error 
correlated signifcantly and in the expected^direction with all the 
measures of SS and DD, with the exception of DD errors of omission 
(DDOMI). While SS errors of omission (SSOMI) correlated significantly 
with MFFT errors (r=.25, p=.002), the correlation coefficient was 
smaller than other measures that correlated with MFFT error. This 
suggests that the ability to withhold a response according to an
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instruction "Don't do this" in DD) and according to a selective 
CUÇ ("Do this" without "Simon Says" in SS) were related to 
making an error in MFFT, which was the inability to discriminate 
the relevant visual cue before making a response.
MFFT latency correlated significantly with SS errors of 
commission (SSCOM) and DD errors of commission (DDCOM). Hasty 
responding in MFFT was related to committing impulsive and 
erroneous responses in SS and DD. However, it seemed that the MFFT 
response time was a less effective predictor of SS and DD performance 
than was MFFT error. In terms of the nature of MFFT and the SS 
and DD games, MFFT was an untimed task while SS and DD was time 
restricted and the subjects were responding in fast sequences.
This might explain the lack of correlation between MFFT response 
time and the games.
Age correlated significantly with the accuracy score and 
errors of commission of both SS and DD, but hardly with the errors 
of omission. As age increased, there was a tendency of errors of 
commission to decrease and accuracy to improve and this was in accord 
with Strommen's (1973) results.
The correlation of the SS and DD measures with personality 
variables showed that several CPQ factors had significant relationships 
with the behavioural variables. Factor B (Less mental capacity vs 
More mental capacity) correlated significantly and the coefficients 
were among some of the highest with all the behavioural measures. 
Although Factor B could not be considered strictly speaking as a 
personality measure, this finding shows that intelligence played an 
important part in the performance of the games. It appears that a
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more intelligent child can respond to instructions better, and 
being intellectually more adaptable, can respond more appropriately 
in a complex situation with conflicting visual and verbal cues.
Factor F (Desurgency vs Surgency) correlated negatively 
with SSACC (r=-.18, p=.046) and with DDACC (r=-.20, p=.025), and 
positively with SSOMI (r=.32, p=.002) and DDOMI (r=.25, p=.006). 
Factor F of the CPQ was one of the factors loading highly on 
Extraversion. A low score represents seriousness and caution while 
a high score suggests heedlessness, impulsiveness and liveliness. It 
was useful in this analysis to separate the errors into responses 
of commission and omission, because it was obvious that Cattell F, 
a trait of extraversion, related more with omitting responses that 
with impulsive responding.
Factor I (Harria vs Premsia) also correlated significantly 
with the omission responses,r=-.34 (p=.002) with SSOMI and r=-.31 
(p=.002) with DDOMI, The negative correlation could be explained 
by that fact that Premsia represented a tenderminded disposition, 
being dependent and prone to avoidance of threatening situation, 
and therefore, a high score on Premsia would suggest that the child 
took great care not to omit responses. Factor I was also 
positively correlated with DDACC (r=.23, p=.01) but not with SSACC. 
This implied that where following exactly what an instruction meant 
was concerned. Factor I would predict satisfactory performance, 
but, when the simple link between instruction and action was broken, 
and when performance depended on paying attention to extra cues. 
Factor I became a less useful predictor of performance.
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Q3 (Weak self-sentiment vs Strong seIf-sentiment) can be 
described as an index of self-control. High ratings on Q3 indicate 
that the child has control over his emotions and behaviour in 
general. He is motivated to do well and to have foresight. On 
the other hand, a low Q3 rating suggests laxity, a tendency to 
follow one's own urges and to break rules through carelessness or 
neglect. Although Cattell (Porter & Cattell, 1968) provides a 
broader interpretation of Q3 to encompass "Self-regarding sentiment"
i.e.,the degree to which a child regulates his own behaviour by 
reference to the concept he has of himself and how he wishes to 
present himself, one may regard Factor Q3 as indicating adequate 
self-control for accuracy. This is in accord with the finding 
here that Q3 correlated with SSACC (r=.20, p=.02) and with DDACC 
(r=.18, p=.044). It was negatively correlated with the errors 
of commission.
Factor N (Naivete vs Shrewdness) has significant correlations 
with SS and DD, but the results are somewhat difficult to explain.
A high score on N is described as indicating a calculating, shrewd 
or aloof personality, as opposed to a low N score, which represents 
artlessness and a lack of social awareness. The correlations 
were significant on the two-tailed test, and they seem to indicate 
that a calculating child tends to perform less well and commit 
more impulsive errors on both SS and DD.
There are other isolated correlations involving other 
variables. Factor G (Super ego weakness vs Super ego strength)
IS significantly correlated with DDCOM (r=-.18, p=.048); a high 
G score reflects perseverance and an ability to concentrate and
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to follow instructions, so this correlation might be expected.
Factor A (Schizothymia vs Cyclothymia) was correlated with DDCOM 
(r=” .28, p=.002) .
The high order factor Anxiety (ANX) correlated significantly 
with SSCOM (r=.17, p=.029). Although ANX also correlated 
negatively with SS and DD accuracy and positively with the errors 
of commission, the coefficients were around the mid.-.10s and 
were not significant statistically. Exvia (EXT) was correlated 
significantly and positively with the errors of omissions on both 
games, but not with accuracy and errors of commission. That EXT 
was related to errors of omission could be explained by the fact 
that inattentiveness and carelessness may be features found in an 
extraverted personality. The relation between Anxiety and errors 
of comission was in accord with the prediction that impulsive 
behaviour is connected to neuroticism.
The measures of the NEW TRS yielded few significant 
correlations. The "Good pupil" (TRS-G) measure correlated 
significantly with SSACC (r=.25, p=.015) and with SSOMI (r=-.22, 
p=.036) . The child scoring high on TRS-G tend to be reflective 
and systematic, so he might be expected to do well on the "Simon 
Says" game. The correlations with DD measures were in the same 
direction as the SS measures, but probably DD was a more straight­
forward task, and TRS-G ratings became less useful predictors of 
performance. TRS-N correlated negatively with SSACC, but the 
coefficient was significant only by a one-tailed test. It was 
also significantly correlated with SSOMI (r=.20, p=.Ql),
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It seems that performance of SS and DD is significantly 
related to MFFT measures of reflectivity and impulsivity, and 
that it is also related to at least some aspects of personality, 
as measured by the CPQ. There was some evidence in support of 
the relation between Anxiety and response of commission but not 
Exvia and response of commission. By contrast, factors loaded 
on Exvia are significantly and positively correlated with errors 
of omissions, whereas neuroticism did not seem to be related to 
this aspect of performance. The results therefore offer some 
support for Block,et al.'s (1974) position that impulsive behaviour 
as characterised by a high frequency of errors of commission is 
related to neuroticism in personality. The prediction from 
Gray's theory (Gray, 1973) is that impulsive behaviour should be 
linked with both neuroticism and extraversion. Only the connection 
with Neuroticism has been supported by the present findings.
There is no evidence from the correlation between measures of 
extraversion and behavioural measures to substantiate Gray's 
theory.
Among all the correlation coefficients, the best predictors 
of SS and DD performance are MFFT errors, chronological age and 
CPQ Factor B, the measure of intelligence.
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Summary
The experiment set out to demonstrate that impulsive and 
reflective children differ in their response to verbal instructions 
and in their ability to perform on two game-like tasks which 
required them to produce or inhibit their motor actions in quick 
succession. The game "Simon Says" required responding selectively 
to subtle verbal cues, while the game "Do and Don't" provides a 
controlled condition in which the instructions are interpreted 
exactly according to what they mean. The games were administered 
to two groups of children differing in age. The results indicated 
that older boys and older impulsive children performed worse on 
the game "Simon Says" and produced significantly more errors of 
commission on this task. Younger boys produced more omission 
errors than the girls, and the impulsive children also made more 
errors of omission than the reflectives on "Simon Says".
The measures of performance at the two games were 
intercorrelated and according to the correlation coefficients of 
the accuracy and errors of commission measures, the two tasks 
seemed to be appropriate for measuring behavioural self-restraint.
The behavioural measures were correlated with MFFT variables, 
and with certain self-rated and teacher-rated measures of personality, 
The best predictors of the performance on both games were MFFT 
error and Factor B of the CPQ (a measure of intelligence).
Commission responding tended to be real ted more to CPQ Factors 
loaded on Anxiety (e.g.. Factor Q3) than with factors related to 
extraversion. Factors loaded on Extraversion (e.g. Factor F)
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tended to be related to responses of omission. The performance 
on "Simon Says" could also be predicted from the "Good" or 
"reflective" subscale of the New TRS. It seems that performance 
of the two tasks was related to individual differences in 
personality, but it must be noted that impulsive responding 
seemed to be related to measures of anxiety or neuroticism, 
whereas measures of extraversion were related to errors of 
omission. This is of particular relevance to the discussion 
in Chapter Seven, where it was seen that Gray has linked 
extraversion with impulsiveness. The present results suggest 
that extraversion may be linked to carelessness —  omitting a 
response —  but not with the inability to exert behavioural 
restraint.
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CHAPTER NINE
DIFFERENTIAL REINFORCEMENT OF LOW RATE BEHAVIOUR;
A STUDY OF BEHAVIOURAL SELF-RESTRAINT,
VERBAL-INSTRUCTION AND PERSONALITY VARIABLES
Background
By employing the games described in Chapter Eight, it was 
possible to study behavioural self-restraint in a real life 
situation. The phenomenon can also be studied in the laboratory, 
by means of a schedule of reinforcement known as differential 
reinforcement of low rate of response (DRL). Under the DRL 
schedule, reinforcement is contingent upon responses which are 
spaced by an interresponse time of not less than a specified 
duration. Interresponse time (IRT) less than that already 
specified is not reinforced but resets the time contingency.
For example, if the schedule is DRL-20, only a response which 
occurs 20 seconds or more after the previous response will be 
reinforced. Some studies adopt a modification of the procedure 
by imposing a limit hold (LH) contingency which sets an upper 
limit on the IRTs which will be reinforced. Apart from IRTs, 
an alternative criterion for reinforcement is the rate of 
responding, that is, the emission of a specified number of 
responses or less within a certain elapsed time interval, rather 
than a single response. The subject performing a DRL task is 
under the control of temporal parameters of the schedule and not 
purely the rate of reinforcement.
3-17
Extensive studies comparing the DRL schedule with other 
schedules have suggested that the DRL schedule generates a lower 
rate of responding than other intermittent reinforcement 
schedules with similar reinforcement rates (Richardson, 1973).
Most workers have studied DRL as a behavioural baseline, but the 
schedule has also been investigated from the point of view of 
how subjects mediate the time between responses (Bruner & Revusky, 
1961; Wilson & Keller, 195 3), the nature of response burst 
(defined as responses with interresponse time shorter than two 
seconds) (Sidman, 1956; Kramer & Rilling, 1969) and how stimulus 
control (Gray, V.A., 1976) and other motivation variables affect 
performance (Kramer & Rilling, 1970).
There are also studies which are concerned with the 
performance of various species on DRL schedule. Animals studies 
constitute a large proportion of the literature on DRL (e.g.,
Kramer & Rilling, 1970; Topping, Pickering, & Jackson, 1971; 
Weisman, 1969) , but it has also been studied in human adults 
(Bruner & Revusky, 1961; Flynn & Tedford, 1976; Singh, 1971;
Stein & Flanagan, 1974; Stein & Landis, 1973) and in children 
(Shapland, Nicholson, Rushton, & Gray, unpublished, Stein & Landis, 
1975; Warren & Brown, 1943; Weisberg, 1970; Wesiberg & Tragakis, 
1967). The scope extends from interspecies comparison (Hearst, 
1972; Powell, 1974) to applications on DRL in clinical treatment 
(Deitz & Repp, 1974; Noidlund & RBnnberg, 1977).
Before going into some of these studies in detail, we must
first consider the measurement of DRL progress, a procedural
issue that has concerned several investigators (Weisberg, 1970;
stein & Landis, 1973; Kramer & Rilling, 1970). One method of 
charting DRL performance is to group the IRTs into intervals of 
2, 3 or 4 seconds and so forth and then plot the frequencies of 
the responses occurring within each interval. When a complete 
plot of the relative frequencies of the various class intervals 
has been obtained, a bimodal curve is usually found. At one 
end there is a peak with very short IRTs, while the other modal 
point represents the maximum responding to a particular schedule 
during stable performance. The short IRTs are often due to 
response bursts defined as any sequence of two or more responses 
in which no consecutive responses are separated by more than 
two seconds (Sidman, 1956). It has been suggested the probability 
of a burst is related to the length of the preceding IRT (Sidman, 
1956). However, this has not been replicated, (Kramer &
Rilling, 1969) and not all investigators have reported large 
numbers of bursts by their subjects (Reynolds, 1964). Children 
extensively trained on a DRL schedule rarely display bursting 
(Weisberg, 1970; Wesiberg & Tragakis, 1967).
When Stein & Landis (1975) compared the frequencies of 
response bursts emitted by reflective and impulsive children, it 
was found that IRTs of less than 2 seconds accounted for about 
30% of their total responses during the last 5 minutes of DRL 
training (in a 30-minute session) for the former, whereas the 
reflective children produced this rate in the beginning five 
minutes of the training, but reduced it to about 10% in the end.
It would seem that bursting can be regarded as either a species 
specific or individual mode of responding. It has been suggested
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that bursting is due to a lack of stimulus feedback for a criterion 
response. Blough (1963) was the first to make this point, and 
Stein & Landis (1975) have provided further evidence in support 
of this idea. When children performing on DRL are given 
instructions regarding the criterion schedule, there is an 
immediate elimination of response bursts. In view of the fact 
that short response bursts many reflect individual differences 
in performance and the effects of feedback manipulation, relative 
frequency recording is probably the best method of charting the 
responses, and it is among the most frequently used methods.
Interesting though IRT distribution may be, use of this 
analysis,based entirely on the examination of the frequency 
plot,fails to provide information on the subtle changes that may 
occur in DRL training, one of which is the rate of responses 
produced relative to response opportunity. When time is a 
dimension being studied, the time intervals presented are 
confounded by the subject's behaviour. Assuming for example 
that the IRTs in a DRL-6 schedule are grouped into four intervals 
of 0-2, 2-4, 4-6 and 6-8 seconds, the subject responding in the 
second interval would have the opportunity to respond to the 
first interval, but not to the third and the fourth intervals.
When responses occur with equal frequency to each time interval, 
the actual probability of responding is quite different. The 
problem raised by this can be surmounted by using interresponse- 
time-per-opportunity (IRT/OP) analysis (Anger, 1956, 1963).
The calculation involves dividing the number of responses that 
fall in the IRT interval by the number of opportunities that the
subject has to respond in that category. The number of 
opportunities for any IRT category equals the number of responses 
falling into that category plus all responses with longer IRTs. 
With this analysis, the IRT/OP curve will show an increasing 
probability of responses for IRT up to the reinforced value with 
training, when temporal discrimination has been achieved.
Compared with relative frequency analysis, IRT/OP analysis is 
more sensitive to the detection of temporal discrimination.
Other alternative measures of the performance on DRL 
training include the rate of responding and the rate of 
reinforcement. Both, however, are subject to fluctuation.
For example, a high but erratic response rate can yield the same 
frequency of reinforcement as a slow but steady tempo. An 
efficiency ratio, defined as the number of reinforced responses 
to the number of total responses, is also widely used. All these 
indicators represent different performance patterns, and perfect 
correlation among them is not to he expected, Weisberg (1970) 
reported that response rate correlated -.89 and .84 with 
reinforcement rate and response per reinforcement respectively, 
and that the last two measures correlated -.60 with each other. 
Shapland, et al. (unpublished) adopted the efficiency measure and 
derived a time score to indicate the time required by a subject 
to reach criterion in DRL training. In a series of DRL tasks, 
with increasing IRT in the DRL schedule, the correlation between 
time score and efficiency score ranged from .57 to .71 and the 
correlation reached significance for a group of subjects with 
mean age about 12 years. For the younger subjects (mean age
about 9h years), only one correlation between time score and 
efficiency score (r = ,83) was statistically significant.
Shapland,et al. (unpublished) report a phenomenon which, 
although not widely documented in other studies, seems to call 
for the introduction of another index of DRL efficiency. They 
noted a paradoxical situation when some of the subjects performed 
at a rate close to extinction and consequently took a long time 
or even failed to reach the specified criterion, namely, that 
there should be two consecutive trials in which the child gained 
at least half the maximum number of reinforcements which could be 
obtained. The problem here is that the child has learned 
behavioural restraint by spacing out the responses or responding 
at very long IRTs, but it is doubtful whether exact temporal 
discrimination has been achieved. Subjects performing in this 
pattern will have a high efficiency ratio in the conventional 
sense, but they may not necessarily be efficient in the sense 
that they are attempting to maximize the number of reinforcements 
received. This warrants the calculation of an efficiency ratio 
which involves dividing the number of reinforcements obtained by 
the maximum total number of reinforcements available within a 
period of DRL performance.
Altogether it will be clear that care must be taken in 
setting up the criterion in DRL training tasks. It is a question 
of whether the investigator is interested in temporal 
discrimination, or merely in training subjects to respond at a 
very low rate and still receive reinforcement without the constraint 
of any upper limit of interresponse time (i.e., limit hold).
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The nature of DRL is complicated, but its different facets can 
be reflected by different methods for recording DRL training 
progress. It seems desirable, for the sake of clarity, 
completeness and easy comparison with other experiments that 
several measures should be taken of DRL performance.
Adult humans are found to perform well on DRL whether 
or not they are given instructions about the nature of the task. 
Children too, when told to find out the way to obtain as many 
reinforcement as possible, are able to perform appropriately 
(Shapland,et al., unpublished). Toddlers and older children 
were both found to respond to DRL schedule control (Weisberg,
1970; Weisberg & Tragakis, 1957). Weisberg & Tragakis (1967) 
have suggested that subjects adapt best to a DRL schedule with 
a relatively long pause length (e.g., 20 seconds) if they are 
first trained with a DRL interval which is one half of the value 
of the long duration. The potentially facilitative or restrictive 
nature of other schedules of reinforcement has been examined by 
Weisberg (1970), who concludes that training on an easier schedule 
of DRL (DRL-10) promotes better performance of a harder schedule 
(DRL-18) than no prior experience, experience on a variable ratio 
schedule, or experience on a fixed interval schedule. Shapland/ 
et al. (unpublished) have noted that it is useful to give a series of 
DRL tasks of increasing difficulty because the initial task 
correlates much more than subsequent tasks with measures of 
intelligence. > They conclude that subjects tend to use the first 
task to find out the nature of DRL, so that giving subjects a 
series of DRL schedules enables us to distinguish between
performance which is primarily a function of learning ability 
and that which is a function of the ability to restrain behaviour.
The basic skill tapped by DRL tasks —  the ability to 
exert behavioural self-restraint —  lends itself to the study of 
individual differences. Singh (1971) was among the first to 
study the influence of personality on human DRL performance.
She found that subjects with low scores on the Manifest Anxiety 
Scale (Taylor, 1953) performed better on a DRL task than more 
anxious subjects, irrespective of whether or not pretraining was 
given, and whether the training involved a facilitative or an 
interfering reinforcement schedule.
Stein & Landis (1975) studied the performance of reflective 
and impulsive children selected by the MFFT. Subjects were put 
on a DRL-6 schedule, with half of them being informed about the 
contingency which was in operation. They found that impulsive 
children emitted more responses on the reinforced key than 
reflective children when neither group knew about the contingency, 
but that impulsives got fewer reinforced responses. The effect 
of conceptual tempo on efficiency also "tended" toward 
significance. It was also reported that uninstructed impulsive 
children produced nearly 30% of their total responses as bursts 
of two seconds or less. Instruction about the contingency 
almost eliminated the difference between the impulsive and 
reflective children on DRL performance, as there was no 
conceptual tempo X instruction interaction in the 
analysis. The last finding suggests that, given explicit 
instruction, impulsive children can somehow regulate their
performance. This differs from the findings of the "Simon Says" 
and "Do and Don't" experiments described in Chapter Eight, which 
showed that impulsive children were worse than the reflective 
ones when given specific instructions about whether or not to 
respond. It is possible that the effectiveness of instruction 
depends on how it is phrased and delivered, and the type of 
tasks to which it applies. The instruction in Stein & Landis's 
(1975) experiment was actually telling the subject what the task 
requirement was for each trial. Broad, global instructions 
which can serve as a "plan" have been demonstrated to be 
facilitative (Patterson & Mischel, 1975a, 1975b) in enhancing 
self-control in resistance to temptation experiments. The 
present experiment was designed to investigate the use of self- 
instruction by impulsive and reflective children when they are 
put on DRL training.
Shapland,et al. (unpublished) interpreted the performance 
on DRL tasks by two group of children aged between 7-11 years 
old and 10-12 years old in terms of Gray's model of impulsiveness 
(Gray, 1970, 1973). They predicted that DRL performance would 
vary according to an individual's position on the dimension of 
impulsiveness from neurotic extraversion to stable introversion 
(see p. 304 and Figure 18). They gave three progressively more 
difficult DRL tasks, and found that with the younger subjects,
DRL performance on the first task was related to extraversion 
and neuroticism, while performance on the second and third tasks 
was related to introversion and stability. With the older group, 
DRL performance was significantly correlated with IQ on the
first task, introversion on the second, and stability and the lie 
scale on the third task. The personality measures used were
self-rating on the JEPI. Shapland,et al. suggested that
personality measures were influential on the second and third 
tasks, but that the first task should be regarded as a cognitive 
task on which subjects became familiar with DRL training.
The present investigation builds on the work of Shapland, 
et al. (unpublished) and Stein & Landis (1975). The relationship 
between DRL performance and personality differences will be 
re-examined, and the variables will include both measures of 
conceptual tempo and personality ratings. Although Stein &
Landis (1975) postulated a relationship between DRL performance 
and conceptual tempo, they did not suggest any reason for the 
link. On the basis of the discussion of the mechanisms of 
reflection-impulsivity in Chapter Seven, it could be predicted 
either that impulsive conceptual tempo will relate to anxiety 
and introversion in personality (based on Block,et al.'s (1974) 
analysis) , or that reflective conceptual tempo will relate with 
anxiety and introversion in personality (based on Kagan,et al»'s 
(1954) and Messer's (1970) analysis). Neither of these position 
could predict the correlation reported by Shapland^et al. (unpublished) 
between behavioural restraint measured by DRL performance and 
stability and introversion. And these two analyses are also 
different from Gray's formulation of the impulsive dimension.
It is hoped that the discrepancy will be explained and the 
confusion clarified by examining the relationship between measures 
of DRL performance and both MFFT and personality variables.
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Moreover, the analysis in Chapter Eleven will go further to find 
out how MFFT measurements can be predicted from personality
variables.
Another objective of the present experiment is to 
investigate individual differences in the use of verbal self- 
instruction on DRL training. It is assumed that the DRL tasks 
are different from the tasks so far employed in that DRL involves 
temporal discrimination instead of just the execution or 
inhibition of discrete responses. In DRL, the preceding response 
serves as a stimulus for the next response, whereas in the other 
experiments, each individual response is treated as being 
independent. Given the involvement of a time interval, it is 
possible that verbal instruction could be manipulated so that 
DRL performance will be aided. It might serve several functions. 
Depending on what the verbal self-instructions are, they may 
suggest to the children the nature of the tasks, provide them 
with instructions how to perform, or they may simply be used 
to bridge the gap between two responses as a "mediated" response. 
It is expected that both impulsive and reflective children will 
benefit from the use of self-instruction. However, impulsive 
children may manifest qualitative differences from reflectives 
in the use of self-instruction, or they may use this strategy 
less effectively than the reflective subjects.
With reference to the use of verbal self-instruction as a 
"mediated" response in DRL performance, the "mediated" role has a 
specific definition. A number of studies have investigated the 
method subjects use to bridge the passing time period between the
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consecutive responses in DRL. Behaviour which occurs between 
two responses and is used by the organism as a controlling 
stimulus in subsequent responding is referred to as mediating 
behaviour (Ferster & Skinner, 1957). It is different from 
collateral behaviour, which is generally regarded as behaviour 
which occurs between responses but does not necessarily influence 
the pattern of responses. Anger (1953) took as the cornerstone 
of his analysis of temporal discrimination the proposition that 
"animal have available some events, either internal or in their 
behaviour, that change in a consistent way with time after the 
last respnse, reinforcement, etc. These events function like 
external stimuli, at least to the extent that differences in 
responding can be conditioned to these organism differences "
(p.479). He was referring to the occurrence and use of mediated 
responses.
Research with rats (e.g., Wilson & Keller, 1953; Laties, 
Weiss, & Weiss, 1959) and monkeys (Hodos, Ross, & Brady, 1952) 
has demonstrated that unscheduled collateral behaviour, such as 
tail-biting, wood-nibbling, or headjerks serves a further 
mediating function that regulates temporal discrimination.
The presence of these behavioural pattern increases the rate of 
reinforcement in these studies. If the opportunities to produce 
mediated behaviour are thwarted, for example by the removal of 
the piece of wood the rats have been nibbling, DRL performance 
deteriorates (Laties, Weiss & Weiss, 1959). However, one problem 
in studying mediating behaviour is that the mode of the behaviour 
differs widely among species. Laties,et al. (1959) noted.
"The precise topography of the collateral behaviour that may 
appear in subjects maintained on a DRL schedule depends, of course, 
on the behavioural predilections of the subjects and on the 
experimental environment" (p.55). This implies that the 
stimulus function of mediating behaviour can be enhanced by 
controlling the salience of the provided options to the subjects.
In an experiment using human subjects, Bruner & Revusky 
(1951) induced mediating behaviour that could be recorded easily 
by exposing the subjects to four telegraph keys, three of which 
were irrelevant, since only the pressing of one key could produce 
reinforcement. During the reinforcement phase, subjects 
displayed systematic response patterns in such a way that 
responding on the other keys "filled in" the necessary temporal 
delay between responses on the reinforced key. By contrast 
with the baseline phase before and the extinction phase after,
DRL reinforcement yielded erratic performance. Post-experiment 
interviews revealed that all the subjects thought that 
reinforcement could be obtained only by a pattern of responses 
on at least one of the other keys before pressing the reinforced 
key. The authors suggested that the preconception of the 
subjects were a probable determinant of their behaviour. They 
concluded, "... thus, these unsolicited, 'impromptu' responses 
become a functional chain of conditioned reinforcers which 
successfully maintain DRL performance" (p.350).
Further evidence concerning the influence of the subject's 
preconceived ideas about the task is provided by Stein &
Flanagan (1974). They provided subjects with four keys, only one
of which was relevant to DRL reinforcement. They asked their 
subjects to write down at regular intervals during DRL training 
what they thought was the reason for their response pattern.
The answers were classified into either a response-based 
hypothesis or a time-based hypothesis about the reinforcement 
contingency. An answer was classified as response-based if it 
referred to the necessity of pressing the collateral keys in order 
to obtain reinforcement. An answer referring to waiting for a 
period of time as the basis for reinforcement was classified as 
time-based. The results indicated that subjects who held a 
response-based hypothesis consistently emitted more collateral 
behaviour than those who held a time-based hypothesis. However, 
the nature of the verbal responses was unrelated to either the 
total number of reinforcements obtained or to the efficiency of 
DRL performance. Harsem, Lowe & Bagshaw (1978) reported similar 
findings in severed, operant tasks. Their subjects formulated 
different preconceptions about the tasks according to what 
instructions they were given and subsequently adjusted their 
response to meet what they thought the task required.
In another study, Edward & Dart (1967) exposed their 
subjects to four keys on a DRL-10 schedule. Only one key affected 
reinforcement. When responding was stable, the key (other than 
the reinforced one^pressed most frequently was removed, then 
the second most frequently pressed key, until finally only the 
DRL key remained. In the last phase of training, all the keys 
were reinstalled. Results showed that not all the subjects 
engaged in response sequences on the collateral key to obtain
;6o
reinforcement, and for those who did, performance on the DRL 
schedule indicated that their terminal pressing was no longer 
dependent upon the production of the entire sequence of the 
mediating responses. It would seem that collateral behaviour 
was important in the acquisition phase of DRL training, but became 
less so in the maintenance phase. Flynn & Tedford (1976) 
supported this finding by their observation that subjects who 
used bicycle pedalling to mediate button-pressing on a bicycle 
handbar emitted less collateral behaviour on the second day of 
performance, when their behaviour had already stabilized.
Inasmuch as DRL performance indicated by time or 
reinforcement measures reflects the influence of individual 
differences, the records of collateral behaviour provide useful 
information, Stein & Landis (1973) reported that the 
temporally spaced responding on a telegraph key was significantly 
disrupted by the removal of the other keys on which subjects 
produced collateral behaviour sequences. Moreover, the extent 
of disruption was related to the baseline (unreinforced) 
performance of the subjects, and to their collateral behaviour 
during DRL training. Subjects with slower baseline rates 
responded infrequently on the collateral keys and maintained a 
constant rate of responding and reinforcement throughout. In 
sharp contrast, the subjects with higher baseline rates regularly 
engaged in collateral responding, developing a characteristic 
pattern of collateral pressing, and their temporal discrimination 
was more disrupted when the collateral keys were made unavailable, 
than the subjects with low baseline rate. Furthermore, despite
their eventual adjustment to the DRL schedule in the absence of 
collateral keys, subjects with higher baseline rates reverted 
to a pattern of high collateral key-pressing as soon as those 
keys were reinstated. Stein & Landis (1975) reported a 
consistent relationship between baseline and collateral behaviour 
in DRL, and in view of Shapland,et al.'s (unpub1ished) suggestion 
that a child's baseline rate of responding is a stable property of 
his behaviour, it seems reasonable to expect that collateral 
behaviour may also be an important variable of individual 
differences.
There is a wide selection of behaviour which may be adopted 
as collateral responses. It has been reported that covert 
counting is used by some subject to mediate responses, and it 
may be expected that the effective use of counting will reflect 
certain individual differences, Laties,et al. (1969) suggested 
that stimulus collateral behaviour from internal physiological 
events are unlikely to become collateral beïiaviour while Kelleher 
(1966) suggested that responses with great homogeneity which tend 
to occur in sequence are possibly suitable as collateral 
behaviour. Human counting fits this description, and in the 
present experiment counting is used as a form of verbal instruction 
as well as collateral behaviour in DRL training,.
But before considering the experiment, we should be clear 
about its experimental rationale. Gray (19 73) suggested that 
consistent patterns of individual differences (CPIDs) may be 
expected to have an enduring structural basis in the neuroendocrine 
system (NES). However, whereas the majority of work on CPIDs in
human beings relies to a large extent on questionnaire responses, 
the study of the physiological basis of personality tends to 
involves experimental animals. Gray proposed the experimental 
strategy of matching behaviour patterns of animals and man.
As the work of Nicholson & Gray (19 72) has shown, many behavioural 
processes related to emotional mechanisms are found in similar 
form in man and in animals. DRL performance may fulfill the 
same requirement. However, it has been suggested that the 
collateral behaviour involved in DRL could be species-specific 
and the introduction of verbal mediation clearly makes it 
difficult to claim that DRL involves the direct matching of 
behaviour between animals and men, Stevenson (19 70) is therefore 
possibly right to insist that children participating in learning 
experiments should be treated as a species in their own right, 
and not just as replication subjects for animal studies.
The predictions of the present experiment can be summarized 
as follows:
1. Inpulsive children (classified by the MFFT) will perform 
worse than the reflective children on DRL.
2. Children who perform well on DRL will be rated low on extra­
version and low on neuroticism in personality measures.
3. The use of counting as a form of self-instruction and 
mediating response will improve DRL performance.
4. Impulsive children, and/or children rated high on measures 
of extraversion and anxiety will be less efficient in their 
use of verbal mediating behaviour than the reflectives.
and/or those rated as introverted and stable. Inadequate 
use of verbal self-instruction may take the form of 
producing too short or too long mediating responses, 
such that the time required to reach DRL criteria or the 
efficiency of the performance will be affected.
B. DRL performance will be related to the child's initial 
rate of responding.
Methods 
Si±> jects
The subjects were from Westboume Junior School and Robin 
Hood Junior School, All of them had participated in the last 
experiment and were given the MFFT (see Chapter Eight). From 
the groups of impulsive and reflective children in each age group, 
twelve reflective and twelve impulsive subjects were selected 
randomly for each sex. Altogether 96 children participated in 
the experiment. Their mean age and MFFT scores are shown in 
Table 98. ,
Experimental unit and apparatus
The experiment was carried out in a mobile laboratory 
which was a converted Ford Transit vgm. It was driven to the
school playground and all the subjects were seen individually 
inside the van. The compartment was equipped with lighting, 
heating and air conditioning. Curtains were fitted so that the
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subjects working inside the compartment would not be disturbed.
The layout of the modile laboratory is presented in Figures 19a 
and 19b.
The apparatus for DRL training consisted of a response 
unit for the subjects and a control unit for the experimenter (E). 
The apparatus was actually designed for use on a variety of 
operant tasks with children, but those parts not in use in the 
present experiment were covered up. The response unit consisted 
of a stimulus display panel measuring 25" x 20" x 5", mounted at 
right angle to a response box measuring 5^" x 20" x 35".
On the stimulus display panel, four light bulbs were spaced 3" 
apart. There was a buzzer on the top right hand comer.
(A screen which could be used for visual display purposes 
measuring 8" square was placed below the lights, but it was 
covered in the present experiment). A lever for pressing 
protruded from the middle of the response box; it was 4" long 
and had a black plastic handle. The lever could only be pressed 
downwards, and not be pushed inwards, pulled or tilted upwards 
or sideways (Appendices 24b & c).
The control unit was installed at right-angle to the 
response unit so that the subject, while sitting down and 
performing on the lever, could not see what E was doing. The 
control unit was a box measuring 20" x 13^" x 13^". It was 
operated by two batteries hidden behind the driver's seat in the 
van. The DRL schedule was regulated by a dial and the light 
and buzzer (when used) were operated by on/off switches on the 
panel. An automatic printer printed in codes the experimental
Figure 19a The mobile laboratory
F i gure 19b Internai view of mobile laboratory
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FIGURE 19C FLOOR PLAN OF MOBILE LABORATORY
DRIVER'S COMPARTMENT
AIR
CONDITIONER
RESPONSE
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CONTROL
UNIT
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(NOT TO SCALE)
conditions and the response time of each press on the lever, 
The picture and circuit diagram of the unit are presented in 
Appendices 24c and 25,
Procedures
The subjects were randomly divided into a "speech" group 
and no speech group with an equal number of reflective and 
impulsive boys and girls in each group. Each subject was taken 
to the mobile laboratory and given time to familiarize himself • 
or herself with the surroundings. After being introduced to the 
apparatus, the subject was asked to practise pressing the lever 
for two minutes so that a baseline measure could be recorded.
The reinforcers were then introduced to the subject. He was 
given a card and some colour stickers, and was told that he could 
earn many more colour stickers by playing well in the game.
All the subjects were given the stickers to start the game with.
Three DRL experiments were planned for both conditions.
The first task required the subject to press with a short IRT.
If the subject's baseline rate was less than one second per press, 
the IRT for the first task was two seconds. If the baseline 
rate exceeded one second, it was rounded to the next integer and 
the IRT for the first task was baserate plus two seconds.
The second task was a DRL-6 task for subjects with an initial 
rate of less than one second. For subjects with longer baseline 
i^ ate, the schedule was baserate + 6 seconds. Similarly, the 
third task was DRL-12 for most subjects, but baserate + 12 seconds
for those with longer than one second IRT,
Pilot testing indicated that children could manifest 
extremely unusual "superstitious" behaviour when they were told 
merely to "find out a way to earn the colour stickers". They 
might press with their elbows or fist and one boy even turned 
round to depress the lever with his back. It was therefore 
decided that the child should be discouraged from such behaviour 
by being given more specific instructions.
In the control condition, the child was told: "Now we are 
going to play a game with the pressing bar and you can win more 
colour stickers if you do well. There is a special way of 
pressing the bar and I want you find it out. When you get it 
right, I shall say 'good' and give you a point. It has nothing 
to do with which hand you use, how you sit, or with twisting, 
pulling or pushing the bar, I am not telling you how to press - 
you work it out yourself. Remember, I'll say 'good' if you are
correct and you should try to keep it up. If you are not right,
I shall say nothing. This means you must keep thinking of
another way to press. You can try different ways of pressing
as often or as little as you like."
In the speech or counting condition, the instruction was: 
"Now we are going to play a game with the pressing bar and you 
can win more colour stickers if you do well. There is a special 
way of pressing the bar and I want you to find it out. When you
get it right, I shall say 'good' and give you a point. It has
nothing to do with which hand you use, how you sit, or with 
twisting, pulling or pushing the bar, I suggest that after each 
press you count aloud from 1 up to any number you like between
Z ' / O
1 and 50. Then you press again. After that, you start counting 
from 1 and then press. Make sure that I can hear you count,
I am not telling you how to press and count, and I want you to 
find it out by trying. Remember, I'll say 'good' when you are 
correct, and you should try to keep it up. If you are not right 
I shall say nothing. This means you must think of another way. 
You can try different ways by pressing as little or as often 
as you like, and counting up to small numbers or big numbers,"
DRL training was divided into consecutive one-minute 
blocks and the criterion for terminating the trial was that a 
subject had to be accurate with at least half of his responses 
in consecutive intervals and be able to accumulate the total 
maximum reinforcement available in a 1-minute interval, (i.e.,
30 reinforcements in a DRL-2 schedule and 10 reinforcements in a 
DRL-6 schedule), If a child failed to learn to criterion
in thirty minutes, the trial was terminated and the subject was 
not asked to perform further tasks. For every thirty minutes 
of training, the subject was given a rest which lasted from 15 
to 30 minutes. Each subject was seen within one day to complete 
all DRL tasks if he could meet the criterion of individual tasks.
*Note; This scoring method was compared with other measures of
DRL learning, including:
a) two consecutive intervals with at least half of the 
responses being accurate
b) two consecutive intervals with at least half of the 
maximum available reinforcement
c) all the responses must be accurate and the subject 
has accumulated the total maximum number of 
reinforcement available in a one-minute block.
The present method was most sensitive and seemed to reflect
what most other methods would have shown individually.
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Some children, especially those in the speech condition, were 
able to reach criterion in about three minutes. However, they 
were not stopped until they had performed for at least five- 
minutes. The extra training did not affect the scoring of 
their performance, and at any rate, all the subjects maintained 
their performance as the DRL schedule demanded during the extra 
time.
When a child was moved onto a harder DRL-schedule, he was 
told, "Now the rules have changed. You work it out by pressing 
as often or as little as you like (and counting up to small 
numbers or big numbers). I '11 let you know when you are correct;
try to get as many 'good* points as you can."
The control panel printed out the latency of the response
each time the child pressed the bar and the child was given the
due verbal reinforcement if it was longer than the specified IRT.
E also used a golf tally to count the total number of reinforcements, 
which was shown to the subjects at the end of the task, and the 
appropriate number of colour stickers was delivered. Special care 
was taken to ensure that while the subject was performing, 
the reinforcers were kept out of his sight, bearing in mind the 
evidence on resistance to temptation (see p. 61 ) that the visual 
presence of the reinforcers might affect a subject's ability to 
restrain his or her behaviour.
Personality measures
Self-rated personality measures of the CPQ Form A were 
available. The subjects also contributed to the standardization
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sample for the NEW TRS. They were also rated by their teachers 
on the four NEW TRS subscales.
Scoring and analysis
The baseline IRT was one of the indices recorded. The 
time taken for each subject to reach criterion was subtracted 
from 31, so that it yielded a time score, a high score indicating 
that the subject had taken less time to reach criterion than a 
low score. A subject with a score of 1 was dropped from further 
DRL schedules.
One efficiency score (EFl) was derived by dividing the 
total number of reinforcements by the total number of presses.
A second efficiency score (EF2) was calculated by dividing the 
total number of reinforcements obtained by the total maximum _ 
number of reinforcements available during the time period the 
subject had performed.
A learning index was derived by subtracting the mean IRT 
during the first two minutes of the first session from the mean 
IRT of the last two minutes of the final session of DRL training.
Relative frequency distribution and interresponse time/ 
opportunities were analysed and presented graphically. Relative 
frequency distribution (RFD) and IRTs/OP analysis were performed 
on the baseline, and on each of the DRL tasks. The interresponse 
time was divided into successive two-second blocks for the 
two-minute baseline period, and the last two minutes of performance 
on the three DRL tasks. RFD was calculated using the formula:
number of IRTs in each interval_______
total number of IRTs in all intervals.
IRTs/OP was calculated by the formula;
_________number of IRTs in (a given) interval A___________
number of IRTs in interval A + number of IRTs in intervals
greater than A.
Results
A. The effects of speech on DRL performance
The means and standard deviations of the time scores and 
efficiency indices on each DRL task and the learning indices are 
presented in Tables 99^xto 101 and Table 111b.
An analysis of variance was performed on each task (Sex X 
Conceptual tempo or IR X Conditions) with the various indices.
The old and young subjects were considered separately as in the 
last experiment (Chapter Eight). The ANOVA summary tables are 
presented in Tables 102 to 111a, and Tables 112 to 121.
Older age group
Analysis of variance on the time score and efficiency 
index (EFl) in DRL-2 tasks indicates that there was a significant 
main effect due to conditions (F(l,40)=21.35, p <  .001; 
F(1,40)=59.69, p <  .001). The subjects using counting took 
significantly less time to reach criterion and they were more 
efficient in the rate of reinforcement they obtained.
Efficiency Index 2 (EF2) and the learning index did not suggest 
^ y  statistically significant results.
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rrable 102 ANOVA Table of DRL-2 Time Score of Older Subjects
Source of Variation SS df MS F Sig
Sex 4.69 1 4.69 0.08 N.S.
IR 6.02 1 6.02 0.10 N.S.
Condition 1291.69 1 1291.69 21.35 < .001
Sex X IR 1.69 1 1.69 0.03 N.S.
Sex X Condition 17.52 1 17.52 0.29 N.S.
IR X Condition 1.02 1 1.02 0.02 N.S.
Sex X IR X Condition 17.52 1 17.52 0.29
Error 2419.83 40 60.50
Total 3759.98 47
Table 103 ANOVA Table of DRL-2 Efficiency Index 1 of Older Subjects
Source of Variation SS df MS F Sig
Sex 0.01 1 0.01 0.01 N.S.
IR 0.01 1 0.01 0.01 N.S.
Condition 4.14 1 4.14 59.69 <.001
Sex X IR 0.0002 1 0.0002 0.0004 N.S.
Sex X Condition 0.12 1 0.12 1.79 N.S.
IR X Condition 0.003 1 0.003 0.05 N.S.
Sex X IR X Conditon 0.05 1 0.05 0.77 N.S.
Error 2.77 40 0.07
Total 7.11 47
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Table 104 ANOVA Table of DRL-2 Efficiency Index 2 of Older Subjects
Source of Variation SS df MS F Sig
Sex 0.04 1 0.04 1.03 N.S.
IR 0.01 1 0.01 0.39 N.S.
Condition 0.12 1 0.12 3.39 N.S.
Sex X Condition 0.004 1 0.004 0.10 N.S.
Sex X IR 0.04 1 0.04 1.00 N.S.
TR X Condition 0.002 1 0.002 0.06 N.S.
Sex X JR X Condition 0.04 1 0.04 1.16 N.S.
Error 1.46 40 0.04
Total 1.72 47
Table 105 ANOVA Table of DRL-6 Time Score of Older Subjects 
Source of Variation SS________ df________MS__________ F_________ Sig
N.S.
N.S.
<.001
N.S.
N.S.
N.S.
N.S.
Sex 55.04 1 55.04 2.13
TR 39.24 1 39.24 1.52
Condition 3942.19 1 3942.19 152.43
Sex X TR 0.52 1 0.52 0.02
Sex X Condition 20.54 1 20.54 0.29
TR X Condition 55.04 1 55.04 2.13
Sex X TR X Condition 1.02 1 1.02 0.04
Error 982.77 30 25.86
Total 5096.36 45
38?
Table 106 ANOVA Table of DRL-6 Efficiency Index 1 of Older Subjects
Source of Variation SS df MS F Sig
Sex 0.003 1 0.003 0.07 N.S.
IR 0.009 1 0.009 0.22 N.S.
Condition 3.81 1 3.81 96.29 <.001
Sex X IR 0.009 1 0.009 0.22 N.S.
Sex X Condition 0.009 1 0.009 0.23 N.S.
IR X Condition 0.008 1 0.008 0.20 N.S.
Sex X IR X Condition 0.009 1 0.009 0.22 N.S.
Error 1.50 38 0.12
Total 5.36 45
Table 107 ANOVA Table of DRL-6 Efficiency Index 2 of Older Subjects
Source of Variation SS df MS F Sig
Sex 0.02 1 0.02 1.56 N.S.
IR 0.001 1 0.001 0.08 N.S.
Condition 1.34 1 1.34 108.00 <.001
Sex X IR 0.0003 1 0.0003 0.03 N.S.
Sex X Condition 0.01 1 0.01 1.02 N.S.
IR X Condition 0.00 1 0.00 0.00 N.S.
Sex X IR X Condition 0.01 1 0.01 1.00 N.S.
Error 0.47 38 0.01
Total 1.85 45
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Table 108 ANOVA Table of DRL-12 Time Score of Older Subjects
Source of Variation SS df MS F Sig
Sex 91.77 1 91.77 3.35 N.S.
IR 148.31 1 148.31 5.41 C.05
Condition 747.12 1 747.12 27.26 <.001
Sex X IR 0.60 1 0.60 0.02 N.S.
Sex X Condition 16.77 1 16.77 0.61 N.S.
IR X Condition 103.17 1 103.17 3.77 N.S.
Sex X IR X  Condition 2.69 1 2.69 0.10 N.S.
Error 876.92 32 27.40
Total 1987.35 39
Table 3 09 ANOVA Table of DRL-12 Efficiency Indix 1 of Older Subjects
Soucre of Variation SS df MS F Sig
Sex 0.01 1 0.01 0.22 N.S.
IR 0.04 1 0.04 0.81 N.S.
Condition 1.12 1.12 22.00 <.001
Sex X IR 0.11 0.11 2.23 N.S.
Sex X Condition 0.06 0.06 1.14 N.S.
IR X Condition 0.06 1 0.06 1.12 N.S.
Sex X IR X Condition 0.002 0.002 0.05 N.S.
Error 1.62 32 0.05
Total 3.02 39
yi- '-i
Table n o  ANOVA Table of DRL-12 Efficiency Index 2 of Older Subjects
Source of Variation SS df MS F Sig
Sex 0.06 1 0.06 2.35 N.S.
IR 0.02 1 0.02 0.86 N.S.
Condition 0.50 1 0.50 20.16 < .001
Sex X IR 0.01 1 0.01 0.47 N.S.
Sex X Condition 0.04 1 0.04 1.67 N.S.
IR X Condition 0.09 1 0.09 3.71 N.S.
Sex X IR X Condition 0.01 1 0.01 0.45 N.S.
Error 0.08 32 0.02
Total 1.53 39
Table 111 a ANOVA Table of Learning Index in the :Experiment of
Older Subject
Source of Variation SS df MS F Sig
Sex 1.34 1 1.34 0.06 N.S.
IR 18.55 1 18.55 0.78 N.S.
Condition 7.92 1 .7.92 0.33 N.S.
Sex X IR 6.35 1 6.35 0.27 N.S.
Sex X Condition 70.96 1 70.96 2.97 N.S.
IR X Condition 4.95 1 4.95 0.21 N.S.
Sex X IR X Condition 12,77 1 12.77 0.53 N.S..
Error 956.32 40 23.91
Total 1079.16 47
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There was a significant condition main effect on the 
time score (F(1,38)=152.43, p < .001), EFl (F(1,38)=96.29, p <  .001) 
and EF2 (F(1,38)=108.00, p <  .001) of the DRL-6 task. The results 
were consistent in indicating that the group using a counting 
strategy achieved behavioural restraint faster and was also more 
efficient in the sense that they achieved a more favourable rate 
of reinforcement and maximized the proportion of reinforcements 
to responses, than the one that did not.
The findings were replicated in DRL-12 in that the main 
effect due of Condition was highly significant in the analysis of 
the time score (F(1,32)=27.26, p x: .001), EFl (F(l,32)=22.0, 
p <  .001) and EF2 (F (1,32) =20.16, p <  .001). There was also a 
significant main effect due to conceptual tempo(IR) in the time 
score analysis of DRL-12. Reflective children took less time 
to reach criterion than impulsive children. The former had a 
mean time score of 24-.6, while the latter had a mean time score 
of 21.09.
Analysis of the learning index did not yield any 
significant results.
The graphical presentations of RFD and IRTs/OP are shown 
in Figures 20 and 21. The marked differences between the control 
group and the speech group is again illustrated. During the 
two-minute baseline, the two groups were similar in their 
performance. There was a preponderance of very short IRT 
responses, which were of two seconds or less in both groups.
Rut in DRL-2, whereas both the reflective and impulsive children 
still produced about 35% of response bursts in the control
387
condition, those using self-instruction to regulate their 
responses produced only about 14% response bursts on the RFD 
analysis. As for the IRTs/OP analysis, the control condition 
peaked at the 2-4 seconds interval, while the counting groups 
has a wider spread from the 2-4 seconds interval to the 10-12 
seconds in te rval for the reflective subjects and from the 2-4 seconds 
interval to the 12-14 seconds, interval for the impulsive subjects.
On the DRL-6 task, RFD of the control group showed that both 
reflective and impulsive subjects had reduced short response 
bursts to less than 15%, while the subjects in the counting group 
showed less than 5% of such responses. All the children gave a 
high proportion of responses in the 6-8 seconds interval. IRTs/OP 
again demonstrated that the group using self-instruction peaked 
at intervals much longer than the required IRT. The reflectives 
spread out along the 8-10 seconds interval to the 14-16 seconds 
interval, while the impulsives peaked at the 12-14 seconds 
interval, with a probability of .70. By the time the children 
were performing on DRL-12, only the impulsive children in the no 
speech group emitted any response bursts, but even those were of 
a negligible proportion of about 5%. Except for reflective 
children using counting to regulate their responses, all the 
children had the highest proportion of responses ranging from 
25 to 30% in the 12-14 seconds interval according to RFD. The 
IRTs/OP of the impulsive children in the control condition was 
highest at .46 In the same interval, while the impulsive children 
using speech and the reflective children in the control group 
had their highest IRTs/OP of ,59 and .48 respectively at the
38d
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figure 22 TIME SCORES IN DRL EXPERIMENTS OF OLDER SUBJECTS
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FIGURE 23 TIME SCORES IN DRL EXPERIMENTS OF YOUNGER SUBJECTS
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figure 24 EFFICIENCY INDEX 1 IN DRL EXPERIMENTS OF OLDER
391
SUBJECTS
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figure 26 EFFICIENCY INDEX 2 IN DRL EXPERIMENTS OF OLDER SUBJECTS
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FIGURE 27 EFFICIENCY INDEX 2 IN DRL EXPERIMENTS OF YOUNGER SUBJECTS
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next interval. Only the reflective children using counting 
displayed a tendency to produce responses of very long IRT, and 
this explained why the IRTs/OP curve continued to rise after the 
interval of the required schedule. The results seem to suggest 
that counting as a form of verbal self-regulation successfully 
reduces the proportion of response bursts of less than 2 seconds 
IRT. But although the subjects were aided in the sense that 
they could produce responses with long IRTs and could be 
considered to be successful in restraining their behaviour, the 
IRTs/OP analysis clearly demonstrated that they were less exact 
than the group not using speech in temporal discrimination.
The no-speech group usually produced the largest proportion of 
responses in IRTs/OP at the interval of the required DRL schedule 
at the end of the training period. The speech group tended to 
produce much longer IRT responses.
Younger Age group
Analysis of variance produced a significant main effect 
due to condition in the time score, EFl and EF2 of DRL-2 and 
DRL-6. Consistently, the results demonstrated that the group 
employing verbal self-instruction attained DRL criteria faster 
and were more efficient than the control group.
DRL-12 yielded more complicated results. Analysis of 
variance of the time score revealed two significant main effects; 
Sex (F(l,30)=5.28, p <  .05) and Condition (F(l,30)=21.37,
P < .001). But there were also several significant interactions
which should be taken into account, namely the Sex X Conceptual 
tempo (IR) interaction (F( 1,30) =6.24, p <. .05), the Sex X 
Condition interaction (F(1,30)=7.92, p < .01) and the Sex X IR X 
Condition interaction (F(1,30)=4.46, p <  .05). In view of the 
fact that the cells contained unequal number of cases, further 
comparisons between the cell means were conducted by post-hoc 
t-comp arisen (Winer, 1971, p.449). Whereas the male and female 
reflectives did not differ significantly in their time scores, 
male impulsives took significantly longer than female impulsives 
to reach criterion (t=2.81, df=30, p <  .005, one-tailed). Male 
and female subjects did not differ when both were using verbal 
self-regulation, but in the control condition, female subjects 
learnt faster than the male (t=2.76, df=30, p <  .005, one-tailed). 
Female subjects in the control condition and the speech condition 
did not differ as much between themselves as the male subjects 
compared between the two conditions which reached statistical 
significance (t=4.52, df=30, p <  .005, one-tailed). Comparison 
between the cells for the Sex X IR x Condition interaction also 
provided support for the hypothesis. Among the male impulsives, 
the counting group needed significantly less time to reach 
criterion than the control group (t=3.94, df=30, p <  .005, one­
tailed) , The same applies for the male reflectives (t=2,57, 
df=30, p <; .01, one-tailed). In neither the no speech nor the 
speech condition did results show any significant difference 
between the female reflectives and tlie female impulsives, although 
the trend was in the predicted direction. Finally, in the 
control group, male impulsives performed worse than the female 
impulsives (t=3.07, df=30, p <  .005, one-tailed).
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Table 112 ANOVA Table of DRL-2 Time Scores of Younger Subjects
Source of Variation SS df MS F Sig
Sex 28.52 1 28.52 0.59 N.S.
150.52 1 150.52 3.14 N.S.
Condition 2508.52 1 2508.52 52.25 <.001
Sex X I R 0.19 1 0.19 0.004 N.S.
Sex X Condition 77.52 1 77.52 1.62 N.S.
IR X Condition 99.19 1 99.19 2.07 N.S.
Sex X IR X Condition 20.02 1 20.02 0.42 N.S.
Error 1920.50 40 48.01
Total 4804.98 47
Table 113 ANOVA Table of DRL-2 Efficiency Score 1 of Younger Subjects
Source of Variation SS df MS F Sig
Sex 0.03 1 0.03 0.94 N.S.
IR 0.001 1 0.001 0.03 N.S.
Condition 5.87 1 5.87 174.65 <.001
Sex X IR 0.06 1 0.06 1.75 N.S.
Sex X Condition 0.01 1 0.01 0.15 N.S.
IR X Condition 0.05 1 0.05 1.43 N.S.
Sex X IR X Conditon 0.001 1 0.001 0.03 N.S.
Error 1.34 40 0.03
Total 7.36 47
397
g]"able 114 ANOVA Table of DRL-2 Efficiency Index 2 of Young Subjects
Source of Variation SS df MS F Sig
Sex 0.0001 1 0.00 01 0.004 N.S.
IR 0.05 1 0.05 1.98 N.S.
Condition 0.55 1 0.55 20.95 < .00
Sex X  IR 0.008 1 0.008 0.30 N.S.
Sex X  Condition 0.10 1 0.10 3.98 N.S.
IR X  Condition 0.004 1 0.004 0.15 N.S.
Sex X  IR X  Condition 0.007 1 0.007 0.28 N.S.
Within cells 1.05 40 0.03
Total 1.77 47
Table 115 ANOVA Table of DRL-6 Time Scores of Younger Subjects
Source of Variation SS df MS F Sig
Sex 3.01 1 3.01 0.11 N.S.
IR 0.34 1 0.34 0.01 N.S.
Condition 3161.75 1 3161.75 114.08 <.001
Sex X  IR 48.83 1 48.83 1.76 N.S.
Sex X  Condition 10.10 1 10.10 0.36 N.S.
IR X  Condition 6.73 1 6.73 0.24 N.S.
Sex X  IR X  Condition 30.74 1 • 30.74 1.11 N.S.
Within cells 914.64 33 27.72
Total 4176.14 40 104.40
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Table 116 ANOVA Table of DRIi-6 Efficiency Index 1 of Younger Subjects
Source of Variation S3 df MS F Sig
Sex 0.0003 1 0.0003 0.01 N.S.
IR 0.008 1 0.008 0.21 N.S.
Condition 3.20 1 3.2 85.95 < .001
Sex x IR 0.0002 1 0.0002 0.01 N.S.
Sex X  Condition 0.03 1 0.03 0.92 N.S.
IR X Condition 0.1 1 0.1 2.69 N.S.
Sex X  IR X  Condition 0.05 1 0.05 1.42 N.S.
Within cells 1.23 33 0.04
Total 4.62 40
Table 117 ANOVA Table of DRL-6 Efficiency Index 2 of Younger Subjects
Subjects 
Source of Variation SS d f MS F Sig
Sex 0.008 1 0.008 1.38 N.S.
IR 0.001 1 0.001 0.16 N.S.
Condition 1.04 1.04 163.78 <.001
Sex X  IR 0.006 1 0.006 0.94 N.S.
Sex X  Condition 0.001 1 0.001 0.11 N.S.
IiR X  Condition 0.01 1 0.01 1.51 N.S.
Sex X  IR X  Condition 0.0004. 1 0.0004 0.06 N.S.
Within cells 0.21 33 0.006
Total 1.27 40
'99
Table 118 ANOVA Table of DRL-12 Time Score of Younger Subjects
Source of Variation SS df MS F Sig
Sex 105.93 1 105.93 5.28 < .05
IR 1.09 1 1.09 0.05 N.S.
Condition 428.65 1 428.65 21.37 < .001
Sex X  TR 125.16 1 125.16 6.24 < .05
Sex X Condition 158.81 1 158.81 7.92 < .01
IR X  Condition 0.22 1 0.22 0.01 N.S.
Sex X  IR X  Condition 89.40 1 89.40 4.46 < .05
Within cells 601.64 30 20.50
Total 1510.91 37 40.84
Table 119 ANOVA Table of DRL-12 Efficiency Index 1 of Young Subjects
Source of Variation SS df MS F Sig
Sex 0.04 1 0.04 0.97 N.S.
IR 0.04 1 0.04 0.88 N.S.
Condition 1.25 1 1.25 31.38 <.001
Sex X  IR 0.01 0.01 0.32 N.S.
Sex X  Condition 0.19 1 0.19 4.68 <.05
IR X  Condition 0.01 1 0.01 0.23 N.S.
Sex X  IR X  Condition 0.0003 0.0003 0.007 N.S.
Within cells 1.20 30 0.04
Total 2.73 37 0.07
400
Table 120 ANOVA Table of DRL-12 Efficiency Index .2 of Younger Subjec
Source of Variation SS df MS F Sig
Sex 0.03 1 0.03 2.48 N.S.
IR 0.003 1 0.003 0.28 N.S.
Condition 0.34 1 0.34 28.29 < .001
Sex X  IR 0.003 1 0.003 0.27 N.S.
Sex X  Condition 0.06 1 0.06 4.98 < .05
IR X  Condition 0.002 1 0.002 0.06 N.S.
Sex X  IR X  Condition 0.001 1 0.001 0.07 N.S.
Within cells 0.36 30 0.012
Total 0.80 37
Table 121 ANOVA Table of Learning Index in DRL Experiments of Younger
Subjects 
Source of Variation SS df MS F Sig
Sex 2.84 1 2.84 0.07 N.S.
IR 2.93 1 2.93 0.07 N.S.
Condition 21.56 1 21.56 0.50 N.S.
Sex X  IR 29.85 1 29.85 0.70 N.S.
Sex X  Condition 4.63 4.63 0.11 N.S.
IR X  Condition 78.77 1 78.77 1.84 N.S.
Sex X  IR X  Condition 2.20 2.20 0.05 N.S.
Within cells 1715.88 40 42.90
Total 1858.65 47
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As for the two types of efficiency index (Tables 119 and 
120) , the analysis showed that there was a significant main 
effect due to Condition and a significant S e x  X Condition 
interaction for both types of efficiency. According to the 
A N O V A  of EFl, the interaction (F(l,30)=4.68, p .05) could be 
explained by the difference between male and female in the control 
condition, in which the male subjects performed significantly 
worse (t=1.73, df=30, p <  .05, one-tailed). The analysis of 
EF2 produced the same pattern. The Sex X Condition interaction 
(F(l,30)=4.98, p ^ .05) was explained by the fact the boys were 
less efficient than the girls in maximizing reinforcement in the 
control condition (t=2.24, df=30, p <' .025).
RFD and IRTs/OP analysis of the DRL performance of the 
younger age group demonstrates on baseline performance fairly 
similar patterns to those of the older subjects (Figures 33 and 
34), Both reflective and impulsive subjects produced 99% of 
their responses with IRT less than two seconds. In the last 
two minutes of performance in DRL-2 in the control condition, 
the relative frequency of short response bursts decreased to 60% 
for the impulsive children and 38% for the reflectives. This was 
still in sharp contrast to the dramatic disappearance of response 
bursts when subjects started counting to regulate their behaviour. 
Response bursts gradually decreased in the ccmtrol condition 
throughout DRL training, while such responses in the speech 
condition were non-existent or remained low all through the DRL 
tasks.
The use of counting also produced a distinct pattern of
responding that was not shared by the control group. Whereas 
the IRTs/OP probability in the control condition peaked at the 
scheduled intervals or the interval immediately next to and 
longer than the scheduled one, the counting group produced 
probabilities that peaked at very large intervals. For example, 
the young reflectives had the largest IRTs/OP of .88 at the 2-4 
seconds interval and the young impulsives also peaked at the same 
interval with a probability of .91 in the no-speech DRL-2, and 
the reflectives using speech had the largest IRTs/OP probability 
of .68 at the 4-6 seconds interval and a probability of over .40 
between the 1-4 seconds interval and the 8-10 seconds interval. 
Although the impulsive children seemed to fluctuate on IRTs/OP, 
the highest probability was in the 8-10 seconds interval. RFD in
the speech condition tended to be evenly spread out, while the
control condition showed a definite interval —  the scheduled one —  
with the highest probability in relative frequency. This can 
be seen in the figures in the DRL-6 and DRL-12 tasks. Once again, 
both impulsive and reflective children displayed a rising trend 
in IRTs/OP on DRL-12, and the same applied to the impulsives in 
DRL-6 when there was speech accompaniment. The reflective
children counting in DRL-16 had IRTs/OP between .27 and .43 from
the 6-8 seconds interval to the 12-14 seconds interval. All this 
indicated the inexact temporal discrimination in the counting 
group even though subjects produced responses with long IRTs.
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Discussion
The use of speech accompaniment in DRL performance produced 
significant differences in performance compared to the no-speech 
group in terms of the time taken to reach criterion and the 
efficiency in obtaining reinforcement. For most of the DRL tasks 
in the older and the younger age groups, the main effect due to 
Condition accounted for between 30% to 86% of the variance.
Speech, in the form of counting, proved to be an effective 
method of promoting behavioural restraint in DRL training. It 
seems to operate as collateral behaviour which mediates the 
interval between responses. It is interesting to note how 
flexible and adaptable the subjects were in utilizing counting as 
a mediating response , when it was suggested to them.
DRL-2 was a relatively simple task, especially for the 
counting group. As it was left to subjects to decide how many 
numbers they should count, most of them adopted an incremental 
method. For example, after failing to obtain reinforcement by 
counting 1,2,1,2, they proceeded to counting up to 4 or 5 before 
pressing on the lever. Some subjects then continued to count 
up to the same number, while a few increased the number every time 
they counted. Consequently, by the time these subjects reached 
the last two minutes of DRL training, that is, when they attained 
criterion, they were responding with IRTs much longer than 2 
seconds. This was reflected by the RFD and IRTs/OP distribution. 
The same strategies were adopted in DRL-6 and DRL-12, so that 
the probability of their responses occurring at intervals longer 
than the scheduled ones was high. This accounted for the fact
4 0 0
that the speech group did not attain temporal discrimination as 
exact as that of the subjects in the no-speech group during the 
last two minutes of DRL performance on various schedules.
This ties in with the finding of Stein & Landis (1973) that 
subjects engaged in collateral key-pressing were likely to end 
up with IRTs that were much longer than the DRL schedule required.
The use of collateral behaviour was also related to the 
assumption held by the subjects regarding the target of the task 
(Flynn & Tedford, 1976; Stein & Flanagan, 19 74). Given the 
opportunity, most of the subjects reported afterwards that they 
thought counting was related to the reinforcement contingency.
Some subjects suggested that they would obtain reinforcement if 
they counted large numbers. By contrast, subjects who reached 
criterion in the no speech condition either said that they were 
required to press slowly or that thought they should wait before 
they pressed again.
If DRL performance is judged according to the time taken 
to lea m  the schedule of response to criterion, mediating
responses in the form of counting result in fast learning. On
both efficiency indices, the counting group was also superior to 
the control group, except for EF2 of the old subjects performing 
on DRL-2. EF2 represented the efficiency defined by the number 
of reinforcements actually gained as a proportion of the total 
number of reinforcements available within the time period.
The older subjects were probably responding with extremely long
IRTs in DRL-2, so that while their EFl remained high, they were 
penalized in terms of EF2. This was evident in DRL-2 in which
1 10
the maximum number of reinforcements available is very large.
There was only one significant effect due to conceptual 
tempo among the older subjects, which was in the predicted 
direction. When the older subjects performed on DRL-12, the 
reflectives leamt the task to criterion faster than the 
impulsives, suggesting that reflective subjects exerted better 
behavioural restraint. It may be that the first two DRL tasks 
with IRTs schedules of 2 seconds and 5 seconds were easier 
tasks. The delay required may have been within the capability 
of all the subjects, and hence they failed to differentiate 
between the reflective and the impulsive groups, or to indicate 
any individual differences in the use of verbal self-instruction.
Analysis of time score when the younger subjects performed 
on DRL-12 revealed several interesting interactions. This time, 
the results showed that only among the male subjects were 
differences in conceptual tempo related to differences in the 
time taken to learn the DRL task in the no speech condition.
As predicted, the impulsive boys took longer to leam DRL-12 than 
the reflective boys.
Verbal self-instruction has overridden differences due to 
sex or to conceptual tempo, since post-hoc analysis of the 
interaction showed that the significant differences were found 
only in the no speech condition, with boys being less efficient 
and taking more time to leam DRL. Girls, when they counted, 
did not differ from the control group on the DRL-12 time score, 
whereas boys did. This could be due to the small number of 
girls who could reach the requirement of DRL-12 without using
4 11
speech. Those who did attain this stage in the training may 
have grasped the nature of the task, and they were able to 
perform as well as tiiose in the speech group.
The results of this DRL experiment may appear to be 
incompatible with the results of the three experiments reported 
in Part I in that they demonstrate an improvement in motor 
performance as a result of verbal self-instruction in the form 
of counting. But the contradiction is not unexpected, given the 
nature of the differences between the two tasks. The fact that 
instruction hampers the performance of one set of experiments and 
not that of another indicates an urgent need to refine our 
thinking about the regulatory role of speech.
The present results could be taken to support Luria's 
suggestion that self-instruction regulates motor behaviour. 
However, both the interpretation of the earlier results and the 
assumptions on which the present experiment was based have 
departed from Luria's idea that speech is the superior mode of 
response to the motor mode. The present experiment is based on 
the assumption that speech and motor responses co-ordinate with 
each other in situations when both responses are required, and 
on the "load" hypothesis which states that when the demand of 
the task exceeds the limited capacity of the subject, the 
requirement that a speech response should accompany a motor 
response usually prevents the motor response from occurring.
The choice of verbal self-instruction in DRL training is one 
instance when these assumptions can be applied. The DRL task 
is a task of behavioural restraint in which the temporal parameter
4 1 /
must be taken into account. In accordance with the findings of 
Experiment 2 (Chapter Three), the joint occurrence of verbal and 
motor response will slow down the latency of the motor response. 
When these responses take place in a continuous sequence, the 
result is longer IRTs between each motor response. The results 
of the counting group in DRL seems to support this interpretation, 
At the same time, when the subjects start to count, not only do 
they produce responses with long IRTs, they also show a marked 
decrease in response bursts, and this supports the suggestion 
that speech responses will eliminate motor responses when they 
are in competition. But whereas it puts a subject at a 
disadvantage in Experiment 2, it can be put to profitable use in 
a DRL task.
However, it must be born in mind that counting is a very 
specific form of verbal self-instruction. The numbers one, 
two or three do not have any meanings on their own. It is only 
when used in the context of the DRL tasks that they become 
functional, either in providing an estimate of the interresponse 
interval, or in "filling in" the passing time period between 
responses. It can be said that counting facilitates behavioural 
restraint in DRL responding, but that it has the disadvantage of 
causing inexact temporal discrimination. Some subjects were 
unaware of the temporal nature of the DRL tasks and responded as 
though reinforcement was contingent on their counting. It is 
necessary therefore to investigate the effects of different 
forms of verbal self-instruction on DRL performance.
4 13
The i n t e r c o r r e l a t i o n  of DRL measu r e s
The tables of correlations and the means of the DRL 
variables are presented in Tables 122 to 125.
In the DRL control condition, Pearson's product moment 
correlation indicates that the baseline IRT (DRLABA) correlates 
with the Learning Index (DRLALRN) (r=.41, p=.004). It also 
correlates significantly with the time scores of the three 
successive DRL tasks, with coefficients around .40, and 
with EFl (r=.40, p=.04), EF2 (r=.51, p=.002) of DRL-12 and with 
EF2 (r=.41, p=.0Q8) of DRL-6. These results suggest that a long 
IRT at baseline will predict rapid learning of all the DRL tasks, 
and is related to a greater difference between the rate of 
responding during the last two minutes' of DRL training and the 
rate during the first two minutes (i.e., DRLALRN). The rate of 
responding in this context reflects the mean IRT: hence, the larger 
the learning index, the more efficiently the subject has learned 
to delay his responses. The correlation between DRLABA and 
efficiency suggests that long IRT at baseline is connected with 
high efficiency in the last two DRL tasks.
DRLALRN is correlated with the time scores of the three 
tasks, with r^ equal .52 (p=.002) , .76(p=.001) and .51(p=.004) 
respectively. It also correlates significantly with EFl and 
EF2 in DRL-6.
Taking the measures of the separate DRL tasks, the time 
score of DRL 2 (DA2TSC) correlates with DRL-2 Efficiency Index 1 
(DA2EF1) (r=.78, p=.001) and Efficiency Index 2 (DA2EF2)
•114
Table 122
Means and Standard Deviations of DRL (no speech) condition variables
N X S.D.
DRLABA 48 0.84 0.32
DRLALRN 48 7.99 6.21
DA2TSC 48 14.71 9.89
DA2TP 48 927.65 824.46
DA2CP 48 67.23 44.67
DA2EF1 48 0.22 0.24
DA2EF2 48 0.24 0.19
DA6TSC 39 10.05 7.18
DA6TP 39 558.64 380.51
DA6CP 39 21.46 13.77
DA6EF1 39 0.07 0.09
DA5EF2 39 0.12 0.07
DA12TSC 30 19.80 7.54
DA12TP 30 165.03 166.44
DA12CP 30 9.47 3.30
DA12EF1 30 0.17 0.17
DA12EF2 30 0.25 0.16
Mearis and standard deviations of DRL (no speech) condition variables
N = 39 N = 30
X S.D. X S.D.
DRLABA 0.85 0.34 0.93 0.34
DRLALRN 9.78 5.48 12 .28 3.33
DA2TSC 17.87 8.12 19.73 6.55
DA2TP 648.05 583.99 490.60 405.40
DA2CP 76.54 42.61 67.33 33.14
DA2EF1 0.27 0.25 0.29 0.26
DA2EF2 0.29 0.18 0.30 0.18
DA6TSC - - 12.77 5.88
DA6TP — - 389.20 161.11
DA6CP - - 26.03 12.09
DA6EF1 - - 0.09 0.10
DA6EF2 0.16 0.06
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Table 124 Means and Standard Deviations of variables in DRL 
(speech) condition
S.D.
4 1 6
DRLABA
DRLALRN
DA2TSC
DA2TP
DA2CP
DA2EF1
DA2EF2
DA6TSC
DA6TP
DA6CP
DA6EF1
DA6EF2
DA12TSC
DA12TP
DA12CP
DA12EF1
DA12EF2
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
0.96
9.06
27.13
54.25
33.04
0.87
0.40
27.35
30.77
13.56
0.61
0.44
26.81
23.94
8.42
0.49
0.44
0.39
4.83
2.57
96.78
17.91
0.19
0.16
1.87
28.33
5.28
0.24
0.11
2.38
27.38
3.83
0.22
0.12
4 17
in
§
•H
4J
•H
?
0
U
U
(U
ftin
C
•H
10
0
H
CN CNn  o
LO in o  
LO o
o  o  
00 o
00 LD 
CN o
in
CN
o
o I—I
en
o CNm  o  
o00 LD CN o
00 m  
CN o
CN
oo
on  o o rH oTf oCNoCN CNCN
CN
O Oin o
CN
00 o  
m  o
CN
Vft o  IT) o
in o  
cû o
CN
oo
CN
o  o  vo o
LO o
LO o
CN
CN
o
m oLD CN
m  
r~- 
00 o  ir> o
nro
CN
00 o  m  otH o  o
CN ro CN
m o
1-4 
-Lf lO 
CN O
CN
CN
CN CNCN
CN CN
Om m
rH
4 ir
(r=,85, p=.001). The time score of DKL-5 (DA5TSC) correlates 
only with Efficiency Index 2 (DA6EF2) (r=.68, p=,001). As for 
the time score of DRL-12 (DA12TSC), this correlates with both 
efficiency indices. Within each task, the two efficiency indices 
correlate significantly with each other, with r^ values of .92,
.45, and .87 for DRL-2, DRL-6 and DRL-12 respectively. Generally 
speaking, children who are fast to leam DRL to criterion are also 
efficient performers. They obtain a high proportion of 
reinforcements relative to the number of responses they produced, 
and relative to the number of reinforcements available during the 
total time they spent on the DRL tasks. The exception was DRL-6, 
in which DA6TSC related only with DA6EF2.
As for inter-task correlations, DA2TSC correlates with 
DA6TSC (r=,35, p=.02) and DA6EF2 (r=.32, p=.04). This means 
that children who are fast in learning DRL-2 are also fast in 
learning DRL-6 and efficient in maximizing the reinforcement in 
DRL-6. DRL-2 time performance does not relate to DRL-12 
performance significantly. As for the relation between DRL-6 
and DRL-12, DA6TSC correlated with DA12TSC (r=.65, p=.001) and 
with DA12EF2 (r=.36, p=.04). So learning DRL-6 in a short time 
also predicts learning DRL-12 in a short time as well as the 
ability to maximize reinforcement in DRL-12. However, none of 
the efficiency indices relate with one another across tasks.
Locking now at the correlations in the DRL condition 
with speech accompaniment (Table 125, the only measure that 
significantly correlates with DRLABA is DA2TSC (r=.24, p=.05) , 
and this has to be accepted at one-tailed analysis, in view of the
4 in
correlation b e t w e e n  th e  same v a r i a b l e s  in DRL n o - s p e e c h  condition.
It seems that when verbal self-instruction was used, the baseline 
performance of the subjects, despite being a fairly stable variable, 
fails to predict the performance of DRL tasks.
DRLALRN, on the other hand, is related to the efficiency 
scores of DRL-2 and the time score of DRL-6.
The correlation of the measure within each DRL task 
reveals that the time score in each task correlates significantly 
with the two efficiency indices, confirming that those who 
learned the task to criterion quickly are also more efficient in 
obtaining reinforcement. As for the correlation between the 
efficiency indices, whereas DA6EF1 and DA6EF2 correlated 
significantly (r=.58, p=.002), and DA12EF1 and DA12EF2 are also 
related (r=.80, p=.001), the efficiency indices in DRL-2 are not 
related at all. This supports the suggestion that counting in 
DRL-2 considerably increases IRT, and reduces the opportunity to 
press on the bar, so that although EFl may be high, EF2 will not 
be.
Inter-task correlation when speech was used also differed 
from the pattern of inter-task correlations in the no-speech 
condition. The significant correlations were those between 
DRL-2 and the other two tasks. DA2TSC significantly predicts 
DA6TSC (r=.43, p=.002), DA6EF2 (r=.50, p=.002) and DA12EF2 (r=.30, 
p=.04) . DA2EF1 relates with all the measures in DRL-6 and DRL-12. 
Only DA2EF2 does not correlate significantly with any inter-task 
variables. It seems that once the subject has grasped the 
strategy of performance in DRL-2, he will generalize it to
4 ">0
subsequent DRL tasks. At the same time, the efficiency indices 
in DRL-6 are also correlated with the time and efficiency measures 
of DRL-12.
Discussion
The pattern of correlation in the different conditions 
suggests that the use of self-instruction alters the nature of 
the tasks and the relation among the different measures.
Consider for example the correlation between baseline IRT 
and the other measures in the two conditions. When no speech 
is employed, DRLABA predicts the time scores of the three DRL 
tasks —  longer baseline IRT is favourable to faster learning 
to DRL criterion, even when the adjustment of the DRL schedule 
according to the baseline IRT is taken into account. However, 
when speech is used, the baseline no longer predicts performance. 
The baseline IRT also tends to predict DRL-6 and DRL-12 time 
scores better than the DRL-2 time score, perhaps because DRL-2 
is comparatively easy to leam and the baseline rate affects 
performance less than on the later, more difficult tasks.
A long baseline IRT is connected with efficiency in 
maximizing performance in DRL-6 and DRL-12. It is not related 
to DA2EF2 because subjects with long IRTs in the baseline period 
(i.e., high DRLABA) respond very infrequently and so have less 
opportunity to maximize reinforcement in DRL-2 in which little 
behavioural restraint is demanded.
r 1
A similar explanation, based on the intricate relationship 
between EFl and EF2 measures, can be employed to explain the 
lack of correlation between DA6EF1 and DA6EF2, It may be useful 
to reiterate that EFl reflects the proportion of reinforcement a 
subject gains relative to total number of responses, while EF2 
describes the number of reinforcements gained relative to the 
maximum total number of reinforcement available. Slow presses 
in a short IRT schedule will therefore yield a high EFl, but not 
a high EF2 score. A schedule requiring fairly long IRTs, such 
as DRL-6 and DRL-12, requires presses which are more widely spaced 
to yield high efficiency on both efficiency measures, while rapid 
responding will have a more adverse effect on EFl than on EF2.
DRL-6 is a difficult schedule in the sense that although the 
subjects have got some idea of the nature of a DRL task from 
DRL-2 training, they might not have got the idea of the requirement 
of long IRTs in DRL-6, Their tendency to press frequently on 
DRL-6 means that they are unlikely to be efficient on DA6EF1.
The prediction of the performance of one DRL task on the 
basis of the performance of a previous one was also an intricate 
one. Shaplandyet al. (unpublished) reported that the relationship 
between the time taken to leam the first and the third DRL tasks 
is less close than that between the time required to leam the 
second and third tasks. They also found that a child efficient 
in learning the first task (their efficiency scores were 
equivalent to the present EFl) were fast to leam the second.
The time scores in the present study support their findings.
DA2TSC is related to DA6TSC and DA6EF2, but not to any DRL-12
measures. At the same time, DA5TSC is correlated significantly 
with DA12TSC and DA12EF2. However, departing from the results 
obtained by Shapland,et al. (unpublished), efficiency (EFl and 
EF2) in the first task correlates significantly with the third 
task in the negative direction, but not with the second task, 
and neither efficiency index of the second task is related to 
the performance on the third. The negative correlation between 
DA2EF1 and DA12TSC, and that between DA2EF2 and DA12TSC and 
DA12EF2, could be explained by the fact that responding at a 
high frequency is an efficient strategy on DRL-2, but not on DRL-12.
When speech accompaniment was used, variables in 
individual DRL tasks are generally correlated significantly.
The exception DA2EF1 and DA2EF2 may again be due to the fact
that responses of long IRTs as a result of counting are detrimental
to EF2,
A cognitive element was also apparent in the inter-task 
correlations. Speed of learning DRL-2 predicts speed of learning 
and EF2 in DRL-6, and EF2 in DRL-12. EFl in DRL-2 predicts 
speed of learning and efficiency (both types) of DRL-6 and DRL-12, 
with larger coefficients with DRL-6, The efficiency scores of 
DRL-6 are also related to speed of learning and EFl in DRL-12,
What made the present pattern differ from that in the no-speech 
condition is that once the subject had grasped the task, transfer 
of learning seems to take place immediately to subsequent ones.
There was, therefore, no difference between the relationship 
between the first and second tasks, and that between the second 
third tasks. Moreover, in the counting condition, unlike 
the no-speech condition, all subjects learned all tasks to criterion,
C. The correlation of DRL measures with MFFT and personality 
variables
Given that baseline performance represents a fairly stable 
characteristic in the child's behaviour, it was hypothesized 
that long baseline IRTs would correlate positively with personality 
measures that loaded on stability and introversion, and 
negatively with measures of anxiety, extraversion or impulsiveness. 
The baseline IRT of all the subjects were correlated with MFFT 
and personality measures (Table 125, and see Appendix 26 for the 
means and standard deviations of the varaibles). DRLABA 
significantly correlated with CPQ Factors E (Submissiveness vs 
Dominance), F (Desurgency vs Surgency) and O (Unperturbed adequacy 
vs Guilt proneness) in the negative direction. The coefficients 
were in the high .20s. Consistent with prediction, long IRT 
tended to be related to low anxiety, unassertiveness and slow 
and languid behaviour. DRLABA correlated negatively with the 
CPQ extraversion measures (EXT) (r=-.23, p=.012) as expected, 
and positively with the "Good pupil" sub sc ale of the NEW TRS 
(NTRS-G) , indicating that a child rated as reflective and 
thoughful also tended to have long IRT responses in the baseline.
Next we shall look at the patterns of correlations in 
the no speech DRL conditions (Table 127),
If DRL performance provides a measure of behavioural 
restraint and MFFT a measurement of cognitive refleetion- 
impulsivity, we might expect to find a positive correlation 
between the speed of learning DRL and the time measure of MFFT, 
and a negative correlation between speed of learning DRL and
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MFFT errors. The results (Table 127) (see Appendix 27 for the 
means and standard deviations of the variables) showed that only 
DA2TSC and DA12TSC significantly correlated with MFFT errors, 
with r=-.31 (p=.02) and -.32 (p=.04) respectively. DRLALRN also 
correlated with MFFT errors (r=-.31, p=.02) in accordance with 
prediction. However none of the DRL measures correlated with 
MFFT latency.
Prediction in the same direction as in the baseline measure 
was made for the learning index (DRLALRN) since the greater the 
learning index, the greater degree of behavioural restraint was 
achieved. There was a significant positive correlation between 
DRLALRN and Factor G of the CPQ (Super ego wealcness vs Super ego 
strength). A high score on Factor G indicates emotional 
stability, and the correlation (r=.27, p=.03) was in the predicted 
direction. DRLALRN was negatively related with Factor 0 
(Unperturbed adequacy vs Guilt proneness)which is a factor loaded 
on ANX (r=-.24, p=.05) and a low score on Factor O represented a 
confident attitude. The negative correlation with CPQ Anxiety 
(ANX) and the positive correlation with the "Good pupil" subscale 
of the NEW TRS (NTRS-G) were in the predicted direction. So 
there is some evidence that the ability to learn greater behavioural 
self-restraint is related to emotional stability and a reflective 
and thoughtful disposition.
Taking the time scores of the three successive DRL tasks, 
DA2TSC correlated only with B, a measure of intelligence. This 
is in line with the suggestion made by Shapland,et al. (unpublished) 
that the first DRL task is more a cognitive task, and so more
closely related to IQ than the later tasks, on which performance 
is more affected by personality. DA6TSC was correlated with 
Factor C (Ego weakness vs Ego strength) (r=,37, p=.01).
Factor G (r=.28, p=.04), and NTRS-G (r=.34, p=.04). The speed 
of learning DRL-6 could be predicted from high scores of Factors C 
and G, both of which were representative of emotional maturity 
and stability. DA6TSC correlated negatively with Factors F 
(r=-.27, p=.05), J(Zeppia vs Coasthenia) (r=-.32, p=.02) and O 
(r=-.40, p=.005). Factors F and 0 load on Anxiety and the 
correlations are in the expected direction. But the relation 
with Factor J is harder to interpret. A low J score indicates 
a vigorous character and willingness to accept common standards, 
and it is not obvious why this should be related to speed of 
learning. Possibly it is not due to the ability to restrain 
behaviour, but rather to the willingness to try out different 
ways of responding that enables a subject to learn DRL-6 faster. 
Coining to DA12TSC, it correlated positively with Factor A 
(Schizothymia vs Cyclothymia), a high score of which suggests 
readiness to co-operate and sociability (r=.39, p=.04) and 
Factor I (Harria vs Premsia). But, the direction of the 
correlation with Factor I is the opposite of that predicted, for 
a high rating on I indicates tender-mindedness and anxiety.
However, the correlation evaluated on a two-tailed test does not 
reach statistical significance. DA12TSC correlated negatively 
with Factors D, E, F and O. Low scores on these factors represent 
emotional placidity, self-sufficiency, a tendency to react slowly 
and an absence of fears. These are the attributes which might
•1 -’7
be expected to contribute to behavioural self-restraint. Success 
in mastering DRL-12 was also related to low anxiety, as shown by 
the significant negative correlation with Factor Q4 (Low ergic 
tension vs high ergic tension) (r=-.35, p=.03) and ANX (r=-.37,
p=.02).
Efficiency Index I was almost entirely unrelated to 
personality measures. The only significant correlations were 
between DA12EF1 and Factor F (r=-,54, p=.001) and between 
DA12EF1 and Factor I (r=.41, p=.01). It is easy to understand 
the relationship with Factor F, a low score of which stands for 
languidity, but the connection with Factor I, where a high score 
indicates a tendency to be impatient and frivolous, has no 
obvious explanation.
Efficiency Index 2 in DRL-6 did not correlate with any 
measure of personality. The only significant correlation 
DA12EF2 held with Factor F (r=-.50, p=.004, two-tailed), which 
implies that a slow tempo of response and a serious temperament 
is associated with the ability to maximize reinforcement in the 
DRL-12 task. By contrast, DA2EF2 correlated significantly with 
several personality variables. These included a negative 
correlation with Factor G (r=-.29, p=.04, two-tailed) and a 
positive correlation with Factor E (r=.30, p=.04, two-tailed).
This suggests that the ability to maximize reinforcement in DRL-2 
requires both a relaxed disposition and a tendency to disregard 
rules, together with an assertive and self-assured attitude.
It appears that the ability to exert behavioural self-restraint 
and to maximize reinforcement are related to different personality 
qualities.
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Turning now to the behavioural measures of DEL under 
verbal self-regulation, the results show that the correlations 
were fairly scattered (Table 128). On the assumption that 
personality difference are correlated with the use of speech and 
its effectiveness in regulating DEL performance, it was predicted 
that impulsive children and those high on anxiety and extraversion 
would perform less well in DEL tasks, in the sense tfiat they 
would take longer to restrain their behaviour. It was predicted 
that they would achieve DEL criterion faster and would be less 
efficient in the rate of reinforcement (EFl). As in the analysis 
of the no speech condition, no specific prediction was made in 
relation to EF2.
In the results, DA2TSC correlated significantly and in 
the predicted direction with Factor 0 (r=-.26, p=.04) and 
Factor Q4 (r=-.25, p=.04). It was also negatively correlated 
with ANX (r=-.2B, p=.03). This implies that even when self- 
instruction is used, speed of learning DEL-2 tasks is related 
to low scores on factors loaded on anxiety. But the negative 
correlations between DA6TSC and NTES-G, and the positive correlation 
between DA12TSC and Factor A are contrary to prediction, so 
neither DEL-5 nor DEL-12 yield findings to support the pattern 
obtained in DEL-2.
The efficiency indices also yielded rather inconsistent 
correlations. Among the EFl measures, only DA6EF1 correlated 
significantly with Factor C (r=-.35, p=.007, two-tailed) which 
was contrary to prediction. The same applies to the correlation 
between DA12EF1 and Q3 (r=-.31, p=.032, two-tailed) which suggests
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that a lax disposition and high emotionality is correlated with 
efficiency. On the other hand, DA12EF2 was positively correlated 
with Factor E (r=.3l, p=.02, two-tailed) which could be 
explained on the assumption that an assertive and self-assured 
child tends to be better at maximizing his reinforcement even 
in a behavioural restraint task. DA2EF2 correlated with Factor C 
(r=.38, p=.008) and Factor H (r=.41, p=.004). The combination 
of being emotionally stable and being responsive and venturesome 
seems to be associated with high efficiency on EF2 in the DRL-2 
task. There are a large number of reinforcements available in 
this test, so the subject needs to be able to maintain a balance 
between exercising the appropriate degree of behavioural restraint 
with the aid of counting, and responding to the temporal 
discrimination by not having unduly long IRTs, in order to 
maximize the reinforcement. The negative correlation of DA2EF2 
and ANX (r=-.35, p=.014) was in accord with the prediction that 
good performance on DRL is related with low anxiety.
Overall, it must be said that individual differences in 
DRL performance with self-instruction seem to have relatively 
little connection with individual differences in the personality 
variables studied here.
Discussion
First of all, the correlations between tlie measures of 
DRL in the no speech condition and personality variables confirmed 
several of the findings of Shapland,et al. (unpublished). 
Comparison of the correlation between the speed of learning and
personality variables in the course of the three DRL tasks 
suggested that the first task was not related to personality 
factors. DA2TSC correlated significantly with Factor B, a 
measure of intelligence, confirming that the first task is 
predominantly cognitive in nature, and supporting the proposal 
that a "warm up" task is desirable in DRL training.
Speed of learning in DRL-6 was related to high Factor C, 
low Factor O and a low overall Anxiety score, so emotional 
stability seems to be related to learning behavioural self- 
restraint. At the same time, behavioural restraint may also be 
related to reflectiveness (NTRS-G), a tendency to be slow and 
languid (Factor F) and a willingness to act according to group 
standards (Factor J). There was some support for the relation 
between behavioural self-restraint on DRL performance and low 
anxiety found by Singh (1971) and Shapland,et al. (unpublished). 
Factor F is a factor loaded on CPQ extraversion, and the unusually 
large correlations between it and speed of learning provided 
support for the extraversion connection reported by Shapland/ Gt al 
(unpublished.) The correlation between DRL-12 performance and
Factor F, which reached r=-.52 (p=.002), further confirmed this 
result.
It is worth noting the correlation between DA12TSC and 
Factor I. A high score on Factor I implies a greater tendency 
to avoid physical threats (according to Porter & Cattell/1968, 
due to overprotection). The fact that it predicts behaviour 
restraint and speed of performance in learning DRL-12, brings 
to mind Kagan, et al.'s (1964) suggestion that the fear of errors
enhances a reflective disposition. This seems to be an exception 
to the general trend of the present results that low anxiety is 
related to behavioural inhibition. This agrees with Block,et al.'s 
(1974) view, but there was no support for his other prediction that 
the reflectives would score higher on extraversion (see discussion 
in Chapter Seven). In fact, the relation between measures of 
the MFFT and DRL measures was confined to the errors measures. 
Correlation coefficients were about -.30. MFFT variables are 
no more useful as predictors of DRL performance than personality 
measures. Behavioural self-restraint was only moderately related 
to cognitive inhibition.
Factor A changed from being negatively correlated with 
DA2TSC to being positively related with DA5TSC and DA12TSC, 
though only the last correlation reached statistical significance. 
High scores on Factor A indicate sociability. It seems that 
to do well in the DRL taslcs, a willingness to try out different 
tempo of responding is also important to speed of learning. 
Shapland/et al. (unpublished) found that Extraversion was related 
to efficiency in their first DRL task. In this respect, the 
present finding is difficult to explain, as it is not obvious why 
the sociability and not the impulsive aspect of extraversion should 
be related to behavioural performance.
Coming to the efficiency measures, DA2EF2, the ability to 
maximize reinforcement, required some degree of venturesomeness 
and independence and assertiveness. This was reflected by its 
positive correlation with Factors E, F and H. None of the 
personality variables correlated significantly with the efficiency
measures of DRL-6. Generally, while personality differences may 
be related to the speed of learning, they are only related to 
efficiency (EF2) in DRL-12. To be efficient on DRL-12 required 
different attributes from those in DRL-2. As the results suggests, 
chronological age and being careful are the variables connected 
with DRL-12 Efficiency Index 2.
The most noticable phenomenon in the speech condition is 
til at personality did not relate to DRL performance in a consistent 
pattern. It seemed that once the children had grasped the 
use of self-instruction in regulating the DRL performance, 
personality differences played hardly any part in predicting 
their degree of behavioural restraint. As for the first DRL 
task with counting, speed of learning in DRL-2 was related to low 
anxiety, and maximizing reinforcement in this task was associated 
with low anxiety and a degree of venturesomeness. These findings 
are in contrast with the no speech condition in which the first 
task seems to be related most closely with intelligence. There
is less resemblance in the pattern of correlation between DRL 
with counting and Shapland,et al.'s (unpublished) results than 
that between DRL no-speech condition and Shapland,et al.'s findings. 
The point demonstrated here is that the use of self-instruction 
to regulate DRL performance not only enables children to lea m  
the task faster, but also tends to override any influence due to 
personality difference on performance. The hypothesis that 
individual differences in personality will be related to 
differences in the use of speech accompaniment, and be reflected 
in DRL results, has not been supported.
4MFFT variables related to only two time measures in the 
no-speech conditions and not at all in the counting condition. 
These findings again suggest that speech regulation tends to 
obscure any differences related to conceptual tempo.
D. Correlation of DRL and SS-DD measures
The present experiment has shown that DRL tasks are 
measures of behavioural restraint and are related in certain 
circumstances with personality differences in anxiety and 
extraversion (or impulsiveness). The last experiment (Chapter 
Eight) showed that the games "Simon Says" and "Do and Don't" 
also provide measures of behavioural restraint, and that they 
are able to differentiate between children classified as 
reflective or impulsive by the MFFT.
If the two tasks share any similarity in measuring the 
ability to inhibit or restrain behaviour, it may be expected 
that the speed of learning the DRL tasks and efficiency (EFl) 
on them would be related to the accuracy of performance in SS 
and DD, as well as to the measure of errors of commission.
As verbal self-instruction was expected to improve performance in 
the DRL tasks, doing well on DRL (counting condition) might be 
expected to relate to accuracy in SS and DD as well as the 
commission errors. No specific predictions were made regarding 
the second efficiency index (EF2).
If we look at Table 129a, which presents the correlations 
between measures of DRL in the no-speech condition and the
measures of SS and DD (See Appendix 29 for the means and standard 
deviations of the variables), it cam be seen that DKLALRN correlates 
significantly with SSOMI (r=-.36, p=.006), DDACC (r=.40, p=,002), 
p=.038) and DDOMI (r=-.28, p=.026). The correlations are all 
in the predicted direction. Accuracy of performance at the game 
"Do and Don't"(DDACC) correlates positively and significantly 
with the speed of learning in all three DRL tasks and the 
efficiency indices of DRL-6. SSACC correlates with DA6TSC.
SSOMI correlates with DA6TSC (r=-.49, p=.001) and DA6E F2 (r=-.42, 
p=.008, two-tailed), while DDCOM is related with DA6TSC (r=-.27, 
p=,050) and DA6EF1 (r=-.27, p=.046). It appears that the closest 
relationships are found between the second DRL tasks and the 
games, particularly "Do and Don't".
By contrast, there are few correlations between DRL and 
SS and DD when DRL is under speech regulation (Table 129b). The 
hypothesis is therefore not supported, and there is no evidence 
that behavioural restraint on DRL with speech accompaniment is 
related to the type of restraint in SS and DD which relies on 
the discrimination and response to verbal cues. Although DDACC 
correlated with DA6TSC (r=.27, p=.033), DDCOM with DA12TSC 
(r=-.29,p=.028) and DDOMI with DA6EF1 (r=-.38, p=.003), these 
results are not sufficient to allow us to draw any firm 
conclusion.
Discussion
Measures of DRL-2 in the no speech condition were not 
related to performance of DD and SS, possibly because the subjects
Table 129a Correlations between DRL measures (no speech
condition) and SSDD variables
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VARIABLES
SIMON SAYS DO AND DON T
ACC COM OMI ACC COM OMI
DRLABA -.04 .10 -.16 .15 -.10 -.11
DRLALRN .20 -.12 -.36
(.006)
.40
(.002)
-.26
(.004)
-.28
(.026)
DA2TSC . 06
-.05 -.03 .30
(.020)
-.18 -.22
DA2EF1
— . 06 .07 -.01 .07 .06 -.20
*DA2EF2 -.05 .04 .03 .10 .01 -.17
DA6TSC
.29
(.035)
-.18 — .49 
(.001)
.43
(.003)
-.27
(.050)
-.26
DA6EF1 -.13 .14 .02 .37
(.010)
-.27
(.046)
-.17
*DA6EF2 .11 .003 -.42
(.008)
.44
(.006)
-.30 -.23
DA12TSC
.28 — .22 -.44
(.007)
.36
(.025)
-.30 -.14
DA12EF1 .19 -.17 -.23 .14 -.05 -.16
* DA12EF1 .34 -.32 -.28 .21 .; — . 10 —. 21
(*two-tailed test)
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Table 129b Correlatiombetween DRL (speech condition) measures
and SSDD measures
VARIABLES
SIMON SAYS DO AND DON T
ACC COM OMI ACC COM OMI
DRLABA .10 -.07 -.19 .11 -.08 -.09
DRLALRN .01 —. 08 .11 -.05 -.004 .12
DA2TSC -.08 .10 -.003 .02 -.11 .16
DA2EF1 -.08 .13 .08 .17 -.15 -.10
DA2EF2 .01 .01 -.09 -.10 -.006 .25
DA6TSC .03 .02 -.11 .27
(.033)
-.20 -.23
DA6EF1 .07 .04 -.15 .28
(.029)
-.13 -.38
(.003)
DA6EF2 .07 .01 -.11 .25 -.19 -.21
DA12TSC .15 — .12 -.05 .21 -.29
(.028)
.05
DA12EF1 .13 -.10 .01 .23 -.22 -.11
DA12EF2 .10 -.15 -.02 .13 -.16 -.01
(*two-tailed test)
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in the DRL-2 tasks were still adapting to the e^gjerimental 
situation and finding out what the nature of DRL tasks was. On 
this analysis, DRL-6 can be considered a better measure of 
behavioural restraint. It is related to SS and DD on several 
measures in the predicted direction. The ability to follow 
instructions to execute or inhibit behaviour on "Do and Don't" 
is related to the speed of learning of the DRL tasks and the 
amount of behavioural restraint achieved (DRLALRN). The ability 
to inhibit responding in "Do and Don't" is also linked with DRLALRN 
and the speed of learning and efficiency in DRL-6. It would 
appear that the ability to react to instructions put in a 
straightforward manner to respond or not to respond correlates 
with the ability to exert behavioural restraint on DRL. The 
game "Simon Says" also predicts DRL performance, at least where 
omission scores are concerned. The last experiment showed that 
omission errors are related to extraversion, defined in terms 
of carelessness and heedlessness, and the present experiment 
shows that success at DRL is related to Factor F, which is loaded 
on extraversion. This substantiates the role extraversion plays 
in behavioural restraint, and it may imply that achieving 
behavioural restraint is not simply a question of not producing 
errors of commission, but is also related to qualities such.as 
attentiveness.
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Summary and Conclusions
The experiment was designed to explore the performance 
of reflective and impulsive children on three successive DRL 
tasks, with or without the use of verbal self-instruction, which 
took the form of counting. The correlations between DRL 
performance and personality variables, and the correlation 
between DRL and SS and DD performance were also explored. The 
results can be briefly summarised as follows:
1. There is evidence that verbal self-regulation facilitates 
DRL performance. Verbal self-instruction in the form of 
counting provides an estimate of the interval between two 
responses. However, long IRTs between responses, which is 
taken as a measure of behavioural restraint, was achieved 
at the expense of temporal discrimination, as can be seen 
from IRTs/OP analysis, and it also reduces the efficiency 
of the subjects in maximizing reinforcement (EF2) in tasks 
which requires only a short IRT.
2. DRL performance without speech acconpaniment is correlated 
with personality measures. Speed of learning DRL and 
efficiency (EFl) tends to be related to stability.
There is some suggestion that the speed of learning and 
efficiency (EFl and EF2) are related to measures of 
extraversion, but this appears only in the correlation with 
Factor F which is loaded on extraversion on the CPQ.
High scores on NTRS-G also predict good performance on DRL.
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3, MFFT errors correlate with the speed of DRL learning in DRL-2 
and DRL-12 in the no-speech condition. Although DRL is a 
temporal discrimination task, MFFT latency is unrelated to 
DRL performance.
4, The use of counting seems to have obscured any connection 
between DRL performance and individual differences in 
personality. Unlike the no-speech condition in which 
performance on the first DRL task was related to intelligence, 
performance at the first DRL task using speech seemed to be 
more related with measures of anxiety. Subsequent DRL tasks 
using speech were not related to the personality variables 
studied here. .
5, Task similarities were found between the DRL tasks and the 
games "Simon Says" and "Do and Don't". The two games 
correlated particularly significantly with DRL-6, the second 
DRL task, and the overall learning index of DRL, This may 
be enough to support the view that the two tasks are both 
measures of behavioural restraint. This may also be related 
to certain relatively stable personality characteristics, 
but evidence to support this conclusion comes only from the 
no-speech, and not the counting, condition in the present 
experiment.
CHAPTER TEN
types of VERBAL SELF-INSTRUCTION, AND THE RELATIONS 
BETWEEN PERSONALITY AND DEVELOPMENTAL VARIABLES 
AND BEHAVIOURAL SELF-RESTRAINT IN DRL PERFORMANCE
The last experiment demonstrated that verbal self- 
instruction produced a definite effect on DRL performance.
However, counting is only one form of behavioural regulation 
through verbal means. It was helpful in enhancing behavioural 
self-restraint but less so in producing accurate temporal 
discrimination.
It has been suggested that counting provides an "internal 
clock" when time is used as a variable in experiments (Bindra & 
Waksberg, 1956; Fraisse, 1963). But Shapiro (1973) considers 
that counting is no more effective than speaking nonsense words 
aloud. "It further became clear that counting to ten or saying 
'verb* were functionally equivalent to the subjects and that the 
mode or responding overrode any considerations of ’meaning'that 
may have been inherent in counting" (Shapiro, 1973). The task 
referred to in the quotation was reaction time, but his conclusion 
may be relevant to DRL training, and in particular to the verbal 
self-regulation of DRL performance.
In the experiments described in Part I, it was found 
that the meaning of the verbal self-instruction played no part in 
facilitating motor responses; in fact, verbal self-instruction 
was actually detrimental to performance. In Chapter Nine, 
counting produced favourable results in DRL training, but the 
conclusion drawn was a cautious one. To the extent that counting
resulted in responses with long IRTs, some subjects thought that 
counting was the response required in order to obtain reinforcement. 
The results in Chapter Nine suggest that it would be interesting 
to compare various types of instructions and different modes of 
uttering the instructions.
In the present experiment, three sets of verbal self- 
instructions were included in addition to a no speech group and a 
counting group. The instructions were "a, b, c", "wait a bit", 
and "once again". The utterance "a, b, c" was designed to be a 
neutral instruction, while "wait a bit" was a meaningful instruction, 
which, if responded to by the subjects, might be expected to 
facilitate their performance in DRL training. On the other hand, 
"once again", although meaningful, could have the opposite effect 
to "wait a bit" because a subject responding to this instruction 
would press the lever again at short IRTs. In order to explore 
further the facultative effect of speech on DRL shown in the last 
chapter, these three sets of instruction were each given to two 
different groups, one of which was asked simply to say the 
instruction once, while it was suggested to the other that the 
instruction ought to be repeated. Thus there were eight groups 
in all.
A problem which arose in the last experiment was that 
subjects were dropped at various stages of DRL training when they 
failed to meet one of the specified criteria. This could create 
difficulties in analysis of, say, an analysis of variance design 
with repeated measures on unequal number of subjects in the cells.
One solution is to design a DRL training task with finer grading
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in terms of difficulty so that although subjects might differ in 
the time taken to learn a DRL schëdule, or in the level of DRL 
schedule they can reach within a set period of time, no subjects 
will be dropped from the design. The same indices such as 
Efficiency Index 1, Efficiency Index 2 which were used in the 
last DRL experiment can still be used. The learning index in 
the present experiment, as in the previous one, is the difference 
between the IRT during last ten minutes of performance and that 
of the first two minutes of performance.
The relationship between the performance on this modified 
version of the DRL task and measures of personality differences 
will also be examined.
It is hypothesized that impulsiveness, as shown either 
represented by* high error-low latency"on the MFFT or by high scores 
of extraversion and anxiety, will be related to shorter IRTs reached 
at the end of the DRL training in the no speech condition.
Similarly, impulsiveness will be related to a smaller learning 
index, because subjects who have learned to space their responses 
to reach a longer IRT level will have a greater difference between 
their mean IRT at the end of their performance and that at the 
beginning. Impulsive children will be less efficient on Efficiency 
Index 1 (EFl) because they tend to produce superflous responses 
that lower the rate of reinforcement, but they may be just as 
efficient as reflective children on Efficiency Index 2 (EF2) in 
maximizing the reinforcement.
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when speech is used, it is expected that:
1. All conditions involving verbal self-instruction will produce 
better results in terms of IRT reached and EFl than the no 
speech condition.
2. Among the conditions using speech, counting will produce 
better results than the other groups in terms of IRT level 
reached and Efficiency Index 1. Counting may be detrimental 
to Efficiency Index 2 according to the findings of the last 
experiment.
3. Excluding the no speech condition and the counting condition, 
repeating the instructions will produce better results than 
saying the instructions once.
4. The self-instruction "wait a bit" (whether repeated many times 
or uttered once) will produce better results than the self- 
instruction "once again" (whether repeated many times or 
uttered once).
5. The self-instruction "a, b, c" will be less effective than 
"wait a bit" in enabling subjects to reach larger IRTs level 
on the grounds that subjects responding to the meaning of
the instructions will slow down their responses if it is about 
waiting. By contrast, "a, b, c" is a neutral instruction 
which does not seem to provide any suggestion. The self- 
instruction "a, b, c" will be more effective than "once again" 
for the reason that subjects saying "once again" will be 
’• responding at a faster rate.
4^'
Methods
Subjects
164 children (77 boys and 87 girls) from St. Dunstan's 
Junior School in Sutton, Surrey formed the original sample. The 
mean age of the subjects was 114.4 months (S.D.=7.52). The mean 
age of the boys was 114.9 months (S.D.=6.36) and that of the girls 
was 114.02 months (S.D.=8.44).
Selection of the subjects
The subjects were seen individually and given the MFFT.
The procedure was the same as that described in Chapter Eight.
The results are presented in Table 130.
The latency and error scores were compared between male 
and female subjects. There was no significant difference between 
the sexes in latency (F(1,160)=0.48) or in errors (F(1,160)=0.08). 
Consequently, although different medians were used to select 
impulsive and reflective children from each sex in order to provide 
an equal number of subjects in each cell balanced for sex, it 
was considered appropriate to combine Male and Female as one factor 
in the analysis of variance design of the present DRL experiment.
Using the double-median-split method, 26 males were 
identified as reflective and 26 as impulsive. 28 females were
identified as reflective and 25 as impulsive. From each group of
subjects, 24 were randomly selected to participate in the DRL 
experiment. Their mean scores on the MFFT are shown in Table 131.
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Table 130 Means and standard deviations of age and MFFT
scores in original sample
Age (months)
X
S.D.
range
MFFT latency (seconds) 
X
S.D.
median
range
MFFT error
X
S.D.
median
range
Male (N = 77)
114.90
6.39
95-127
157.36
86.97
131.25
45.0-535.5
8.31
5.00
2.70
0-24
Female (N = 87)
114.00
8.44
94-127
148.12
71,98
131.25
47.0-366.0
8.14
4.57
7.21
0-23
latency x error r -.49* -.52*
(* p . 001, one-tailed)
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Table 131 Means and standard deviations of age and MFFT scores
” of subjects in DRL experiment (N = 24 in each group)
Age MMFT error MFFT latency
X S.D. X S.D. X S.D.
M Impulsive 114.63 5.22 12.96 4.00 90.60 22.15
Reflective 116.75 7.06 3.38 2.20 235.67 101.67
F Impulsive 112.83 3.67 12.58 3.67 93.88 23.07
Reflective 114.79 7.74 4.00 2.00 217.88 68.39
Apparatus
The experimental setting and the apparatus were the same 
as those described in Chapter Nine. The children were seen 
individually in the mobile laboratory.
Procedures
DRL experiment
The design was a 3-way analysis of variance design with 
planned comparisons. The subjects were divided according to sex 
and conceptual tempo (IR) and three subjects in each group were 
randomly assigned to one of the eight experimental conditions.
After familiarizing the subjects with the surroundings 
and the apparatus, they were introduced to DRL training: "Now we
are going to play a game by pressing this lever. First of all,
I want you to do some practice. You see, the lever can be 
pressed down, like this. Mien I say start, you go on pressing 
until I tell you to stop." The subject was left to press for 
two minutes and the baseline rate of pressing was recorded.
Then the subjects were handed a card and some colour 
stickers. They were told that they could gain more stickers by 
playing well in the game. The following instruction was then 
given: "Now we are going to play a guessing game about a special
way of pressing this lever. If you do well, you can get more 
colour stickers. But let me tell you that it has nothing to do 
with how you sit, which hand you use, or pushing, pulling or 
twisting the lever, ..."
The opening instructions were different for the different 
conditions. The common core was: "Once you are correct, I'll
say 'good' and it means that you have gained a point. If I do 
not say anything, it means that you are not quite right yet and 
you must keep trying different ways. Remember, you can press 
(and count/ say ' . . . ' /repeat ' . . . ' )  as much or as little 
as you like to find out. The idea is to get as many 'good's' 
from me as you can."
This was preceded by the following instructions for the 
respective conditions:
A. For the DRL (no speech) condition:
"In this game, all you have to do is to try different ways of
pressing the lever as often or as little as you like."
B. Counting condition:
"In this game you press the bar and I want you start counting. 
Each time you start with one and count up to any number you 
like between one and 50. Then you press again. After that, 
you start counting. You can count small numbers or big 
numbers. I am not telling you exactly how to do it. You 
must try different ways of pressing and counting as much or 
as little as you like to find out the special way. Make sure 
I can hear you count. Once I say good, try to keep it up."
C. Single utterance of "a, b, c" or "wait a bit" or "once again": 
"In this game, you press the bar and I want you to say
'a, b, c / wait a bit / once again. Then you press again,
and then say the words. I am not telling you exactly how
•1
to do it. So to find out the special way, you should try 
different ways of pressing and saying ' . . . ' as often or
as little as you like. Make sure I can hear you say the 
words. Once I say 'good', try to keep it up."
D. Repetition of "a, b, c" or "wait a bit" or "once again":
"In this game, you press the bar and I want you to repeat 
'a, b, c / wait a bit / once again'once or as many times as 
you like. Then you press again and repeat the words.
I am not telling you exactly how to do it. To find out the 
special way you should try different ways of pressing and 
repeating ' . . . ' as often or as little as you like. Make
sure that I can hear you say the words. Once I say 'good',
try to keep it up."
The training was divided into separate one-minute blocks.
The schedule to start with was DRL-2 for all the subjects. The 
criterion for learning was that the subject should obtain reinforcement 
for at least half of the responses produced, and should obtain in 
consecutive one-minute blocks the maximum number of reinforcements 
available in a one-minute interval of a particular schedule.
When criterion was reached, the trial was terminated. The 
reinforcement was given to the subject but kept out of his sight 
during the training. He was then introduced to the next schedule.
The instruction was: "Good. Now let us change the rule a little
and it is up to you to find that out. Still, you have to press 
(and count / say ' . . . ' /  repeat ' . . . ' ) .  But it is for 
you to do this as often or as little as you like to find out the
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special way, so that you can get many 'good' points." The 
subjects were also reminded that the special way had nothing 
to do with their posture or which hand they used.
The DRL schedule increased each trial by two seconds.
The entire training session lasted twenty minutes. The maximum 
IRT level reached was DRL-18. At the end of the session, the 
subjects were praised, and rewarded with the colour stickers they 
earned.
personality measures
The children from two classes were part of the sample that 
formed the standardization of the New TRS (Sample C). They were 
rated by their teachers on the four NTRS subscales and rated 
themselves on personality questionnaires; the CPQ, the JEPI and 
the EPQ.
Developmental measures
Co-operation was enlisted from the school in providing a 
measure of the children's reading ability. The children were 
tested by their teachers during the summer term on the Schonell 
Graded Reading Test and a reading age obtained. This was transformed 
into a reading quotient with reference to the chronological age 
of the children.
Results
A. Verbal self-instruction and DRL performance
The means and standard deviations of the DRL measures are 
presented in Table 132 to 135. The DRL measures included the IRT
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level reached by the subjects, two efficiency indices and a 
learning index. The Efficiency Index 1 (EFl) was derived by 
dividing the number of reinforcements obtained by the number of 
responses produced during the entire training period. The 
Ifficiency Index 2 (EF2) was obtained by dividing the number of 
reinforcements obtained by the maximum number of reinforcements 
available from the schedules the subjects had performed. This 
was calculated individually depending on how long a subject spent 
on a particular IRT schedule. For a subject who reached DRL-18 
in the twenty minutes of performance, the maximum number of 
reinforcements available would be 290. The learning index was 
calculated by subtracting the mean IRT during the first two 
minutes of the training from that of the last two minutes of the 
training.
The results were analysed by analysis of variance with 
planned comparisons.* The results are shown in Table 136 to 139.
The analysis showed that all the four indices produced 
consistent results. There was a significant main effect due to 
condition at p .001. Planned comparisons on the interresponse 
time reached showed that subjects in the no speech condition reached
* The contrasts are the planned comparisons of the eight conditions 
according to hypotheses 1 to 5. Assuming orthogonality, the 
coefficients are:
Contrast 1 7 -1 -1 -1 -1 -1 -1 -1
Contrast 2 0 6 -1 -1 -1 -1 -1 -1
Contrast 3 0 0 1 -1 1 -1 1 -1
Contrast 4 0 0 0 0 1 1 -1 . -1
Contrast 5 0 0 2 2 -1 -1 -1 -1
a significantly lower IRT level than all the other groups using 
some form of verbal self-instruction (F(1,64)=47.37, p <.001). 
Counting was the form of speech regulation that enabled the 
longest IRT level to be reached (F(1,64)=85.96, p < .001).
Excluding the control and the counting group, multiple utterances 
irrespective of the content surpassed single utterances in the 
IRT level attained (F(1,64)=88.98, p <. .001). The other 
comparisons, however,did not reach significance. The hypothesis 
that saying "wait a bit" would be more effective than saying "once 
again" was not supported, nor did saying "a, b, c" produce 
significantly different results from using the other forms of 
self-instruction.
Analysis of the Learning Index also produced a significant 
main effect due to condition (F (7,64)=20.25, p <.001). Planned 
comparison also yielded the same significant results as those 
obtained in the analysis of IRT level reached.
The main condition effect was significant in the analyais
of EFl (F(7,64)=40.65, p < .001). The first three planned 
comparisons also yielded findings that supported the first three 
hypotheses. Consistent with the results already mentioned, 
counting was more efficient than the other speech groups 
(F(1,54)=6.26, p < .05) and repeating the self-instructions was 
more efficient than saying the instruction once (F(1,64)=13.73,
P s.OOl). The no-speech condition remained the most inefficient 
of the eight groups (F(1,64)=8.34, p < .01).
On EF2, the results were also consistent with those already
mentioned. There was a significant main effect due to condition
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Table 136 ANOVA of Interresponse time reached
F Sig.Source of Variation SB df MS
Sex 16.67 1 16.67 2.09 N.S.
IR 12.04 1 12.04 1.51 N.B.
Conditions 1797.50 7 256.79 32.18 <.001
contrast 1 378.00 1 378.00 47.37 < .001
contrast 2 686.00 1 686.00 85.96 < .001
contrast 3 709.38 1 709.38 88.89 <.001
contrast 4 18.75 1 18.75 2.35 N.B.
contrast 5 2.25 1 2.25 0.28 N.B.
Sex X IR 3.37 1 3.37 .42 N.B.
Sex X  Condition 74.50 7 10.64 1.33 N.S.
IR X  Condition 34.13 7 4.88 .61 N.B.
Sex X IR X  Condition 53.13 7 7.59 .95 N.B.
Within cells 510.67 64 7.98
Total 2502.00 95
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Table 137 A N O V A  of learning index
Source of variation SS df MS F Sig.
Sex 44.84 1 44.84 3.58 N.S.
IR 28.29 1 28.29 2.26 N.S.
Conditions 1776.30 7 253.76 20.25 <.001
contrast 1 318.35 1 318.35 25.39 C .001
contrast 2 805.35 1 805.35 64.22 < .001
contrast 3 627.05 1 627.05 50.00 <.001
contrast 4 16.88 1 16.88 1.35 N.S.
contrast 5 1.10 1 1.10 0.09 N.S.
Sex X  IR 24.35 1 24.35 1.94 N.S.
Sex X  Condition 132.49 7 18.93 1.51 N.S.
IR X  Condition 90.97 7 13.00 1.04 N.S.
Sex X  IR X  Condition 164.93 7 23.56 1.88 N.S.
Within cells 802.16 64 12.54
Total 3064.34 95
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Table 138 ANOVA of Efficiency Index 1
F SigSource of variation SS df MS
Sex 0.08 1 0.08 3.87 N.S.
IR 0.02 1 0.02 1.07 N.S.
Conditions 5.78 7 0.83 40.65 <.001
contrast 1 1.67 1 1.67 8.34 < .01
contrast 2 1.25 1 1.25 6.26 < .05
contrast 3 2.75 1 2.75 13.73 < .001
contrast 4 0.10 1 0.10 0.51 N.S.
contrast 5 0.01 1 0.01 0.05 N.S.
Sex X  TR 0.02 1 0.02 0.80 N.S.
Sex X  Condition 0.24 7 0.35 1.70 N.S.
IR X  Condition 0.11 7 0.15 0.74 N.S.
Sex X  IR X  Condition 0.10 7 0.01 0.67 N.S.
Within cells 1.30 64 0.20
Total 7.64 95
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Table 139 ANOVA of Efficiency Index 2
MS F Sig.Source of variation SS df
Sex 0.00 1 0.00 0.00 N.S.
IR 0.00 1 0.00 0.05 N.S.
Condition 0.93 7 0.00 14.64 <.001
contrast 1 0.36 1 0.36 40.28 <.001
contrast 2 0.04 1 0.04 4.29 <.05
contrast 3 0.46 1 0.46 52.09 <.001
contrast 4 0.05 1 0.05 5.27 <.05
contrast 5 0.008 0.008 0.95 N.S.
Sex X  IR 0.004 1 0.004 0.40 N.S.
Sex X  Condition 0.034 7 0.005 0.53 N.S.
IR X  Condition 0.11 7 0.02 1.79 N.S.
Sex X  IR X  Condition 0.12 7 0.02 1.94 N.S.
Within cells 0.58 64 0.009
Total 1.78 95
(F(7,64)=14.64, p <.001), and to the first three planned comparisons 
turning out to be significant. The fourth comparison was also 
significant (F(1,64)=5.27, p 4.05) in the analysis. This 
suggests that saying "wait a bit" (once or repeated) was more 
efficient in terms of maximizing reinforcement than saying "once 
again" (once or repeated).
Neither sex nor conceptual tempo produced any significant
results.
Discussion
Verbal self-instruction again demonstrated its facilitative 
power in the shaping of DRL performance with graded IRT intervals.
The question as to which aspect of verbal self-instruction was 
exerting an effect was also answered. Examination of the difference 
between multiple and single utterances gave little indication that 
meaning had any influence on the performance. Instead, multiple 
utterances filled in the time intervals more effectively and were 
almost as effective as counting. It made no difference whether 
the child said "a, b, c", "wait a bit" or "once again", as far as 
extending the IRT level reached, the learning index or Efficiency 
Index 1 were concerned. It seemed that verbal self-instruction 
did not take on the function of providing a plan for the behaviour 
to be executed.
Counting, as in the last experiment, was the most effective 
mode of verbal self-instruction. It seemed to give a useful 
estimate of the interval between response and was particularly 
effective in lengthening IRT, and consequently increasing the
Learning Index. However, efficiency again did not benefit to 
the same extent, as can be seen in the larger probability level 
in the second contrast in planned comparison of the efficiency 
indices (Tables 133 and 139).
However, apart from the greater success of saying "wait 
a bit" in yielding high EF2 when compared with saying "once 
again", the meaning of the verbal self-instructions did not seem 
to have played any part. The content of the self-instruction 
seemed to be much less important than the mode saying it. Subjects 
in the counting and multiple utterance conditions could work out 
that by gradually increasing the number to count, or the number 
of times the instruction was repeated, they would be able to 
receive reinforcement when they pressed the lever. They reported 
after the experiment that the increase in verbalization was 
related to the progress of the game. By contrast, subjects in 
the control condition seldom advanced beyond DRL-4 and tended to 
spend a long period of training time testing out the reinforcement 
contingency. Verbal self-instruction may have given clues as 
to how to perform well on DRL training, but it did not help 
subjects to realise the exact target of DRL training.
B. Intercorrelation among DRL variables
The correlations are presented in Tables 140 and 141.
The means and standard deviations of the variables are in Table 142.
In the no speech condition, the IRT level reached (DBIRT) 
was significantly correlated with the learning index (DRLBLRN)
(r=.60, p=.02), EFl (r=.63, p=.02) and EF2 (r=.62, p=.02).
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children who reached high IRT levels were also efficient. The 
learning index correlated significantly with the efficiency 
indices, which were related with each other (r=.97, p=.002).
The baseline IRT, however, did not yield any significant correlations 
with other DRL measures.
The correlation pattern was different in the counting 
condition. DBIRT correlated with DBEFl (r=.92, p=.002), and 
DRLBLRN also correlated with DBEFl (r=.58, p=.014). This would 
have been expected, as children who used counting tended to produce 
responses with long IRTs, and most of the responses would have 
reached the specified schedule or beyond and have been reinforced.
This pattern of behaviour was detrimental to EF2, which is reflected 
in the negative correlation between DBEF2 and DBIRT, DBEFl,and 
DRLBLRN, even though the correlations did not reach statistical 
significance. The baseline again did not predict DRL performance.
In the single utterance conditions, which were pooled 
together since there was no significant difference among them, all 
the measures were significantly intercorrelated, except the baseline, 
which was unrelated to any other variables. The multiple utterance 
conditions were also pooled together. DBIRT correlated significantly 
with DBEFl (r=.90, p=.002), and with DRLBLRN (r=.89, p=.002).
DREFl related with DREF2 (r=.43, p=.01) and DRLBLRN (r=.85, p=.002). 
DBEF2 also correlated with DRLBLRN (r=.95, p=.002). There was 
sufficient evidence from the results to conclude that if a subject 
performed well on one index, he would tend to perform well on the 
other indices.
468
Table 140 Intercorrelations among DRL B variables (No speech
condition and counting condition ) (two-tailed)
VARIABLES 1 2 3 4 5
1. DRLBBA - -.04 .20 .26 .04
2. DBIRT .35 - .63
(.02)
.62
(.02)
.60
(.02)
3. DBEFl .20 .92
(.002)
.97
(.002)
.57
(.05)
4. DBEF2 .26 -.29 -.26 - . 57 
(.05)
5. DRLBLRN .21 .56 .68
(.014)
-.29 -
(No speech condition top right hand corner, counting condition lower 
left hand corner)
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Table 141 Intercorrelation among DRLB measures (Single
utterance and multiple utterance conditions) 
(two-tailed)
VARIABLES 1 2 3 4 5
1. DRLBBA - .08 .06 -.03 .10
2. DBIRT .20 - .84
(.002)
.75
(.002)
. .94 
(.002)
3. DBEFl .22 .90
(.002)
- .92
(.002)
.80
(.002)
4. DBEF2 .06 .25 , -43 
(.01)
- .70
(.002)
5. DRLBLRN .06 .89
(.002)
.86
(.002)
.96
(.002)
-
(Single utterance in top right hand corner,multiple utterance in 
lower left hand corner.)
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Table 142 Means and standard deviations of variables for
Intercorrelation tables 140 and 141
Condition 1 (no speech)_______ N____________ X___________ S.D.
Variables
DRLBBA 12 1.05 0.40
DBIRT 12 1.00 0.74
DBEFl 12 0.14 0.06
DBEF2 12 0.15 0.08
DRLBLRN 12 0.64 0.57
Condition 2 (counting)
Variables
DRLBBA 12 1.00 0.48
DBIRT 12 14.00 2.41
DBEFl 12 0.84 0.11
DBEF2 12 0.29 0.08
DRLBLRN 12 13.73 4.83
Condition 3, 5 and 7
(single utterance) '
Variables
DRLBBA 36 1.17 0.48
DBIRT 36 2.69 1.82
DBEFl 36 0.30 0.15
DBEF2 36 0.27 0.11
DRLBLRN 36 1.93 2.22
Condition 4, 6 and 8 
(multiple utterance)
Variables
DRLBBA 36 1.02 0.50
DBÏRT 36 8.97 3.94
DBEFl 36 0.68 0.17
DBEF2 36 0.43 0.10
DRLBLRN 36 7.83 5.02
4 71
Discussion
Baseline IRT was not significantly correlated with any 
other variable in any of the conditions. This may be due to the
graded nature of the task. In the previous DRL experiment 
(Chapter Nine), it was found that initial IRT usually predicted 
the performance of the first DRL task, but that once the subject 
has grasped the nature of the task, initial baseline IRT did not 
predict performance at a higher level. Since the IRT level 
reached and the efficiency scores of the present experiment are 
the amalgamated score of twenty minutes' performance, the influence 
of the baseline IRT would probably have been masked.
The different measures interrelated with one another 
positively and significantly in both the no speech and in the 
single utterance conditions. Particularly high correlations 
were obtained between the two efficiency indices, which suggests 
that children who obtained a high rate of reinforcement are 
responding in accordance with the IRT schedule and so can maximize 
their reinforcements. This was not the case in the multiple 
utterance conditions, in which EF2 and DBIRT did hot correlate 
significantly, despite the fact that other measures did so. A 
different pattern of correlation between DBEF2 and other variables 
can be observed in the counting condition. Subjects in the 
counting conditions produced responses with such long IRTs that 
DBIRT and DBEFl became inversely related with DEEF2.
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c. Correlation of DRL measures with personality and developmental
variables
The results in Section A provided by analysis of variance 
suggested that neither sex nor conceptual tempo showed any difference 
in DRL performance. The present section will investigate the 
relationship between DRL performance and conceptual tempo variables 
and personality measures by means of correlation studies.
As in the previous experiment, the expectation is that 
impulsiveness as measured by the MFFT and by personality 
questionnaires (high N and high E) will be related to poor 
performance on the DRL. The baseline IRT will be related to the 
personality measures in that the longer the baseline IRT, the 
more it is related to stability and introversion, or reflectivity.
The correlation tables of the various DRL conditions are 
shown in Tables 143 to 147. The means and standard deviations of 
the variables are in Appendices 29 to 32.
The correlations between baseline IRT (DRLBBA) and the 
personality measures (Table 143) are positive for CPQ Factor B, a 
measure of intelligence (r=.21, p=.023). Factor D (Placidity of 
temperament vs Excitability) (r=-.22, p=.017) and the neuroticism 
measure of the EPQ (EPQ-N) (r=-.29, p=.003). The negative 
correlation with the neuroticism measures confirmed the hypothesis 
that stability is related to long baseline IRT. A low score on 
Factor D also indicated a placid and phlegmatic disposition.
As for the DRL no speech condition (Table 144), most of 
the behavioural measures of DRL performance correlated significantly
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only with the MFFT. DBIRT was significantly related to all four 
subscales of the New TRS and in the expected direction. It was 
positively correlated with NTRS-G (r=.89, p=.003) and negatively 
correlated with NTRS-E (r=-.84, p=.009), NTRS-N (r=-.82, p=.01) 
and NTRS-P (r=-.85, p=.008). The results suggested that stability 
and introversion and lov; psychoticism were conducive to behavioural 
self-restraint on a graded DRL task, and that teacher-rated 
"goodness" or reflectivity predicted DRL performance. DRLBLRN 
and DBEFl correlated with both the errors and latency measures 
of the MEET, and in the expected direction. DBEF2 significantly 
correlated with MEET errors (r=-.50, p=.040, two-tailed) and 
approached statistical significance (two-tailed) in its correlation 
with MEET response time (r=.51). DBIRT also correlated with the 
MEET measures in the predicted direction, with the coefficients 
approaching statistical significance. It seems that the 
correlations in this study provide stronger evidence than the 
previous study (Chapter Nine) that reflection-impulsivity measured 
by the MEET is related to behavioural self-restraint as recorded 
in DRL training. The reflective child tends to reach better DRL 
results than the impulsive ones.
Wlien the conditions involving verbal self-regulation are 
examined, the results are consistent with those of the previous 
DRL experiment; when counting is used, behavioural measures of 
DRL performance are virtually unrelated to personality variables.
It can be noted in Table 145 that the only significant correlation 
was between DBEE2 and age (r=-.56, p=.030, two-tailed). DBEE2 
is a measure which reflects how efficient the subject is in
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maximizing reinforcement, that is, the proportion of reinforcement 
obtained and the total reinforcement available. It could be due 
to the fact that older children tended to be more cautious, and 
when they were asked to count and perform on the DRL tasks, 
they tended to count larger numbers. Although they were 
reinforced each time they pressed, the sparce responding led to 
a low efficiency index (EF2). It was noted that there was a 
strong positive correlation between DRLBLRN and JEPI-N (r=.82), 
which was contrary to prediction. The correlation, however, is 
not significant on a two-tailed test.
There were few significant correlations in the single­
utterance conditions (Table 146). DBEFl correlated with CPQ ANX 
(r=-.29, p=.041). This suggested that stability was related to 
being efficient in obtaining a high rate of reinforcement, in 
accordance with prediction. There was a positive correlation 
between DBEFl and the EPQ-Lie scale (r=.31, p=.031). If we accept 
Eysenck's (Eysenck & Eysenck, 1975) claim that neuroticism and lie 
scale are negatively correlated, this relation between DRL efficiency 
and lying makes sense in that DBEFl correlated negatively with the 
Neuroticism measures on the EPQ. Indirectly this might imply 
that efficiency was related to low neuroticism. However, there 
may be many reasons for lying and this makes further interpretation 
difficult. The correlation with CPQ Factor H (Threctia vs Parmia) 
was a positive one which meant that efficiency was related to 
venturesomeness. Similar findings were reported in the last DRL 
experiment, where the explanation proposed was that children who 
could adapt better to change and were fairly active could perform
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well- This would be in accordance with the present procedure 
with which the DRL training was conducted, because the subjects 
were likely to experience several changes of the DRL schedules 
if they did meet the criteria.
It was interesting that the correlational analysis 
involving the multiple utterance conditions yielded several 
significant findings. But since some of the correlations were 
in the opposite direction to that originally predicted, it was 
necessary to re-examine them by two-tailed tests of significance.
Dealing first with the results that confirmed the hypotheses, 
it can be seen that measures of neuroticism and anxiety correlated 
with DRL performance in the negative direction. This implies 
that when children use multiple utterance of self-instruction, 
stability favour successful performance. CPQ ANX correlated 
significantly with DBIRT (r=-.32, p=.028) and DBEFl (r=-.32, 
p=.028). The same DRL measures also correlated significantly 
with EPQ-N, and the correlation between DBEFl and JEPI-N was also 
significant (r=-.55, p=.040). DRLBLRN, DBIRT and DBEFl correlated 
negatively with Factor O (Unperturbed adequacy vs guilt proneness) 
and reached a high level of statistical significance. This suggests 
that a self-confident and expedient attitude is associated with 
good performance when DRL performance is accompanied by repeated 
self-instructions. The negative correlation between DRLBLRN and 
Q4 (Low ergic tension vs high ergic tension) is also in line with 
prediction.
In contrast to the single utterance condition, the significant 
correlations involving the lie-scale in the multiple utterance
485
conditions were all in the negative direction, despite the fact 
that the behavioural measures were all negatively correlated 
with neuroticism. The correlations reached a significant level 
on two-tailed tests, and they were not easy to interpret, 
especially in view of the uncertainty which surrounds the 
relationship between the lie scale and neuroticism.
The positive correlation between the behavioural measures 
and CPQ EXT and the factors loaded on extraversion of the CPQ, 
such as Factors A, F and H was in the opposite direction to that 
predicted. Although the correlation with Factor A did not 
reach statistical significance on a two-tailed test, those 
involving the other factors did. It would seem that if the
subjects were asked to repeat self-instructions to themselves on
/
this graded DRL task, the predictions that were applied to a no 
speech DRL task could not be applied here. High scores of Factors 
A, H and F suggested an outgoing, adventureous and cheerful 
character. The significant correlation with all the measures 
of DRL implied that these personality traits not only enabled the 
child to exercise behavioural self-restraint to reach schedules 
with long IRTs, but also to achieve a high rate of reinforcement 
and efficiency in maximizing reinforcement. Apparently the child 
must be able to adjust to the changes of schedule frequently and 
be flexible with the self-instruction that mediated their DRL 
responses. Also important to their performance on EF2 was that 
they must not extend the repetition for too long. What seems 
to be lack of persistence in the performance can be advantageous 
as far as Efficiency Index 2 is concerned.
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Apart from one significant correlation between DBEF2 and 
age in the counting condition, there was no indication that either 
age or reading ability played any part in predicting DRL performance 
with or without verbal self-instruction.
Discussion
The pattern of significant correlations in the DRL no 
speech condition provided evidence that a graded DRL task was also 
a measure of behavioural self-restraint. Attaining long IRTs in 
the schedule seemed to be associated with such personality 
characteristics as low extraversion, low neuroticism and low 
psychoticism. Teacher-rated reflectivity was also related to 
reaching a long IRT level. There was evidence that performance 
on the graded DRL tasks without speech correlated with MFFT measures 
of errors and response time, which suggests that behavioural 
restraint and cognitive restraint may after all be correlated.
The present experiment provided more convincing evidence for this 
suggestion than did its predecessor, in which only MFFT error 
correlated with the time measures of two of the DRL tasks.
While performance in the counting condition and the single . 
utterance conditions did not yield any consistent correlation with 
personality measures, the results in the multiple utterance 
conditions cannot be ignored. According to the correlations, 
good performance on DRL with repetition of self-instruction is 
related to low measures of anxiety and high measures of extraversion. 
There was no connection at all between the performance and measures 
ref lection-impulsivity measured by the MFFT. It has been
4 8 7
suggested earlier in this chapter that the meaning of the self- 
instruction had little effect on DRL performance. It was however 
important how the instructions were verbalized. Multiple 
utterance differed from counting in the sense that the repetition 
of simple phrases did not provide a means of timing in the way 
of aiming at a fixed number in a sequence as did counting. It 
seemed that some subjects were less inclined to go on repeating 
the instructions than those subjects using counting who carried 
on with counting large numbers. Consequently, it is reasonable 
' to expect children who were rated as being venturesome and hold to 
benefit in this respect. They tended to be expedient and could 
work out when to stop repeating the instruction, at a time interval 
that was long enough to enable them to be reinforced, but not too 
long to reduce their efficiency at maximizing reinforcement. 
Although the multiple utterance conditions did not produce IRT 
levels as high as those in the counting condition, the multiple 
utterance method of self-instruction seems Suitable for subjects 
who score high on stability and extraversion.
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Summary and Conclusions
A series of graded DRL tasks were used in the present 
investigation to measure behavioural restraint. As a technique, 
this has the advantage that subjects are not discarded as the 
task becomes more difficult, and this avoids the problem of having 
unequal number of subjects in the cells in the experimental design.
The role of verbal self-instruction in behavioural self- 
restraint was made somewhat clearer. In the present task, 
although verbal self-instruction seemed to facilitate performance, 
it did not seem to be the case that subjects used it as a means 
to devise an appropriate or efficient behavioural strategy.
The results supported those of the last experiment in suggesting 
that verbal self-instruction acts as mediating behaviour, useful 
in filling up the time interval between responses, or as a means 
of estimating the time interval. The content of the self-instruction 
seems to be less important than whether or not it is repeated.
The correlations between the behavioural measures and 
personality variables supported the prediction that successful 
performance on DRL tasks is related to stability and introversion 
in a no speech DRL condition. However, the results of the counting 
and single utterance conditions did not support this link. There 
was an unexpected finding in that in the multiple utterance 
condition, it appeared that stability and extraversion were related 
to successful performance. These results were interpreted in 
terms of the strategy subjects might adopt in coping with the 
requirement of repeating instructions. It seems that repeating a 
self-instruction a series of times cannot provide as exact an
489
estimate of the time interval between two responses as counting 
a series of fixed numbers. Some subjects were therefore less 
inclined to continue repeating the instructions for very long.
The correlations between extraversion and DRL performance in the 
multiple utterance condition suggests that children who are less 
persistent are likely to stop repeating the self-instructions. 
This was a useful strategy, because they tended to repeat the 
words "just enough" to obtain reinforcement. By so doing, they 
were also efficient at maximizing reinforcement, more so than 
children using counting.
Neither age nor reading ability appeared to be related to 
DRL performance.
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CHAPTER ELEVEN
THE PREDICTABILITY OF IMPULSIVENESS
The previous chapters attempted to investigate the 
relationship between impulsiveness and the performance of motor 
tasks involving behavioural restraint. Measures of impulsiveness 
were obtained from the MFFT, which provides an indication of 
cognitive reflection-impulsivity, and self-rated and teacher-rated 
measures of personality.
The results of the three experiments reported in Part I 
suggested that errors of commission in motor responses tended to 
be correlated with measures of extraversion. The experiments in 
Part III used two games —  "Simon Says" and "Do and Don't" —  
and the performance of DRL training as measures of behavioural 
restraint. These experiments provided some indication that the 
tasks reflected individual differences in performance that were 
correlated with individual differences in some personality variables, 
Children who were rated as impulsive tended to perform less well 
on DRL in Experiment 5 (see Chapter Nine). Children who were 
rated as impulsive on the MFFT did not perform as well as the 
reflectives in the two games "Simon Says" and "Do and Don't".
Measures of neuroticism or anxiety seemed to be related to DRL 
performance in Experiment 5 and Experiment 6. Experiment 5 also 
provided some evidence that MFFT variables are related to graded 
DRL performance in the no speech condition.
Given that different measures of impulsiveness have 
correlated with one another, the aim of the present chapter is to
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report on the results of an analysis in which the findings were
integrated in an attempt to redefine impulsiveness and to predict
impulsive behaviour. The role of verbal self-instruction will 
not be discussed here because the present investigation has shown 
that verbal self-instruction tend to override any influence due 
to individual difference in personality in performance.
Of all the measures used in the investigation, the MFFT
has been one of the most controversial (see Chapter Seven). The 
debate has been whether MFFT response time and MFFT errors provide 
a valid measure of impulsivity. The MFFT variables were 
nevertheless used in an attempt to explore the generality of 
impulsiveness, and to investigate the link between other measures 
of impulsiveness scores and the MFFT variables.
First of all, the correlations between the MFFT variables 
and other personality and developmental variables were examined. 
There were two groups of subjects who formed the original sample 
from which reflective and impulsive children were selected to 
participate in the two DRL tasks. The first sample consisted of 
255 children (134 boys and 122 girls) (see Chapter Eight) and the 
second sample consisted of 164 children (77 boys and 87 girls)
(see Chapter Ten), all of whom were tested on the MFFT. Not all 
of these children completed the personality measures, due to reasons 
such as illness or changing schools. The number of subjects will 
be specified when the results are presented.
Table 148 shows the correlation of all the variables for 
the entire first sample. Table 149 presents the inter-correlations
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for the first sample separated by sex. The means and standard 
deviations of the variables are shown in Appendices 34 and 35.
As can be seen from Table 148, MFFT errors correlated 
significantly with time (r=-.25, p=.001). This was lower than 
the correlation of -.57 obtained by Salkind (1978) from over 500 
children aged nine in his standardization sample.
Assuming that impulsiveness measured by the MFFT is related 
to impulsiveness in personality measures, it is predicted that 
high MFFT errors will be related to factors loading high on 
extraversion on the CPQ and the Exvia measure of the CPQ, and also 
with factors loading high on the anxiety measure of the CPQ and 
ANX. It should be related negatively to the "good pupil " 
measure of the New TRS and positively with the extraversion and 
neuroticism measures. It is also likely to be related positively 
to the New TRS psychoticism measure. The correlation of the MFFT 
latency with the personality variables should be in the opposite 
direction to that of the MFFT errors.
In fact, MFFT errors significantly correlated with CPQ 
Factors A (r=-.18, p=.004, two-tailed), N (Naiete vs Shewdness) 
(t=.12, p=.04, two-tailed) and Q3 (Weak self-sentiment vs Strong 
self-sentiment) (r=-.12, p=.02). Whereas the correlation with Q3 
supported the prediction that a child who is careless and lacking 
in self-control would make a lot of errors, the correlation with 
Factors A and N did not agree with the prediction, because a low 
score on Factor A signifies being detached and cool and a high score 
on Factor N means that the child is slirewd and calculating. MFFT
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errors also correlated significantly with NTRS-G (r=-.31, p=.001), 
which confirmed the hypothesis. NTRS-G contains items that 
describe a good pupil as well as items describing reflectivity, 
such as "reflective", "thoughtful", "systematic", etc. and this 
is in accordance with what is required to produce few errors on 
the MFFT. The relation with age was also a significant one 
(r=-.33, p=.002), indicating that errors decreased with increasing 
age.
By contrast, MFFT latency correlated significantly with 
only two variables, namely Factor B (r= .11, p=.04) and Factor O 
(r=-.10, p=.05) (Unperturbed adequacy vs guilt proneness). This 
implies that intelligence is linked with a slower response latency, 
but it must be noted that intelligence is related to errors to a 
greater extent (r=-.35, p=.001) than to response time. This agrees 
with previous findings (see Messer, 1976) that errors tend to be 
related better with measures of IQ than to response time. Factor 
0, loaded on Anxiety, suggests a serene and self-assured disposition 
and it would seem reasonable that a child with these qualities is 
unlikely to make hasty responses.
When the subjects were separated by sex, the MFFT latency 
and error correlations were similar to that of the entire sample.
For males, the correlation was r=-.26 (p=.001) and for females, 
the correlation was r=-.25 (p=.003). These coefficients were 
both smaller than those reported by Salkind (1978), who reported a 
correlation of r=-.62 for boys and r=-.57 for girls. For both 
sexes, MFFT errors correlated significantly with CPQ Factor B,
NTRS-G and age in the expected direction, but the correlation with
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Factor A was in the opposite direction. The correlations between 
MFFT latency and the personality variables for the girls were 
similar to those for the entire sample in that there were relatively 
few significant correlations. The only significant correlation 
was with NTRS-E (r=-.20, p=.02) which was in accordance with the 
prediction that a low score on extraversion will be related to a *
long response time. As for the males, the significant correlations 
with response time included Factor J (Zeppia vs Coasthenia) (r=-.20, 
p=.02, two-tailed), N (r=-.19, p=.04, two-tailed), O (r=-.19, 
p=.02) and Q3 (r=.19, p=.02). While the first two correlations 
suggest that a boy who rates himself as zestful and forthright will 
produce long response times, the latter two correlation confirmed 
the hypothesis that a child who presented himself as self-assured 
and calm and controlled had longer latency. The results appear 
to be mixed. Whereas correlations involving variables loaded 
on anxiety seem to be in accordance with prediction, those 
involving variables loaded on activity or extraversion did not 
support the predictions. It implies that the performance 
on MFFT errors and response time may not be explained in the same 
manner as the personality theorists would explain impulsiveness 
because the latter see impulsiveness as being related to high 
extraversion.
The intercorrelations amongst the CPQ factors indicate that 
most of them tended to correlate significantly with one another.
First of all, considering the entire sample, CPQ ANX correlated 
significantly with Factors D (Placidity of temperament vs 
Excitability), E (Submissiveness vs Dominance), F (Desurgency vs
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Surgency), J (Zeppia vs Coasthenia), N (Naivete vs Shrewdness),
0 (Unperturbed adequacy vs Guilt proneness) and Q4 (Low ergic 
tension vs High ergic tension) positively. ic correlated 
negatively and significantly with Factor A (Schizothymia vs 
Cyclothymia), B, C (Ego weakness vs Ego strength), G (Super ego 
weakness vs Super ego Strength), H (Threctia vs Parmia), I 
(Harria vs Premsia) and Q3 (Weak self-sentiment vs Strong self­
sentiment) . ANX also correlated with EXT in the negative 
direction (r=-.20, p=.001). The correlations involving factors 
which loaded on ANX in the formula provided by Cattell were all 
in the expected direction. CPQ EXT also correlated significantly 
with all variables except Factors B and Q4.
CPQ ANX and EXT were correlated significantly among the 
girls (r=-.45, p=.001) and among the boys (r=-.23, p=.005). It 
must be remembered here that the CPQ Sten score derived for the 
boys and girls for this part of the correlation were obtained 
from the norms appropriate to each sex. There were significant 
correlations between ANX and all variables on the CPQ except 
Factors B, F and I among the girls. EXT among the girls failed 
to correlate with Factors G, N, Q3 and Q4, but these were not 
involved in the calculation of EXT in Cattell's formula. Among 
the boys, ANX correlated with all factors except Factor B, while 
EXT produced significant correlations with Factors A, C, E, F, and 
H in the positive direction and with Factors I, J and O in the 
negative direction. The interpretation of these correlations 
must be constrained by the fact that there are no British 
standardization norms for the Cattell factors. While working with
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the HSPQ, Butcher, Ainsworth & Nesbitt (19G3) suggested that 
certain Factors, namely A, E and N yielded discrepant results 
from the American norms. It may be significant that the two 
factors which produced discrepant results with MFFT errors from 
those predicted were Factor A and Factor N, two of the factors 
about which doubts have been raised. It seems possible that 
the unexpected results were due to the different ways British 
children rate themselves on these factors as compared with the 
American children.
The intercorrelations amongst the NTRS subscales will not 
be elaborated here, as details of the new TRS have been discussed 
in Chapter Six.
As for the Age variable, it correlated only with the error 
score of the MFFT. The correlation was r=-.33 for the entire 
sample, -.35 for the boys and -.32 for the girls. It did not 
correlate with MFFT latency. Age correlated positively with 
Factors B, 0 and Q3 in the entire sample. For boys, an increase 
in age accompanied an increase in Factor B, the intelligence 
measure, and Factor 0, self-rated apprehension or insecurity.
For girls. Age correlated with Factors B and H, and the neuroticism 
and psychoticism measures of the New TRS. This is interesting, 
because it appears to imply that while the overall sample gained 
in self-control with advancing age, boys tended to become more 
anxious whereas girls became more venturesome as they grow older. 
The teacher's rating also suggested that girls scored more highly 
on Psychoticism as they grew older, and also became more emotional.
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NEW TRS and CPQ variables. For male subjects, the number of subjects in cells with TRSG = 86, TRSE = 102, TRSN = 115, TRSP = 102.
For female subjects, TRSG = 70, TRSE = 96, TRSN = 111, TRSP = 96.
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Next, we consider tables 150 and 151 which show the 
correlation results of the second sample, or sample C. There 
were 128 children in this sample who were tested on the MFFT.
The number of subjects with scores on the different personality 
measures varied. The means and standard deviations of the 
variables are presented in Appendices 35 and 37.
The correlation between MFFT error and latency was r=-.50 
(p=.001). This was higher than that obtained from the previous 
sample, and more similar to the correlation obtained by Salkind 
(1978) for children of the same age. The MFFT error-latency 
correlation was r=-.49 for the boys and r=-.52 for the girls.
In the entire sample, MFFT error correlated significantly 
with NTRS-G (r=-.25, p=.02), which confirmed the hypothesis and 
replicated the correlation obtained with the last sample. It 
correlated negatively with JEPI-E (r=-.25, p=.04, two-tailed).
The negative correlations with Age and reading quotient (RQ) were 
in line with prediction. None of the CPQ variables correlated 
significantly with MFFT errors, and apart from Intelligence, no 
other variables were related to MFFT latency.
When sex is taken into account, it can be seen that MFFT 
errors for the girls correlated with CPQ Factors C (r=-.20, p=.05), 
a low score on which indicates emotional instability, E (r=-.22) 
which suggests submissiveness, and G (r=.22) which reflects a 
conscientious and persevering character. The last two correlations 
were in the opposite direction to that predicted, and they were 
not significant on a two-tailed test. The correlation with Factor 
 ^ (r=-.32, p=.006) suggests that desurgency is negatively correlated
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with MFFT errors. Some mixed results were also obtained, as 
MFFT errors negatively correlated with two measures of extraversion, 
namely, teacher-rated extraversion on the NTRS-E, and self-rated 
EPQ-E. The former was not significant on a two tailed test, but 
the latter reached a .01 significance level. It is somewhat 
similar to the correlation between MFFT error and a low CPQ 
Factor A score in the DRL experiment in Chapter Nine (Experiment 5), 
which suggested that more errors were produced by those who were 
reserved and detached. The positive correlation with teacher­
rated neuroticism (NTRS-N) (r=.43, p=.003) supports the prediction 
that high anxiety is related to high error scores. The negative 
correlation with self-rated neuroticism was not significant on a 
two-tailed test. Reading quotient was negatively correlated 
with errors among the girls. MFFT response time failed to 
correlate significantly with any variables on a one-tailed test of 
significance when the direction of the correlation was in the 
predicted direction, or on a two-tailed test of significance when 
the direction was opposite to that predicted.
Results among the boys showed that MFFT errors related with 
Factor O (r=.25, p=.03) indicating that children who are apprehensive 
and worrying are prone to make more errors. The correlation with 
NTRS-G (r=-.46, p=.009) was also in accord with prediction. EPQ-P 
was positively related with error (r=.20, p=.04), and the negative 
correlations with Age and RQ also reached significant levels.
MFFT latency among the boys correlated more highly with personality 
variables than it did among the girls. Latency was related to 
Factor B, intelligence (r=.32, p=.007). In accordance with
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prediction, it also correlated with Factors D (r=-.22, p=.04), 
a low score on which suggests phlegmatic and inactive behaviour,
E (r=-.22, p=.05) which reflects obedience and submissiveness in a 
low score, and G (r=-,25, p=.03) which indicates conscientiousness 
and perseverance. Other significant findings included a positive 
correlation with NTRS-G and RQ, and a negative correlation with 
EPQ-P.
Coming to the intercorrelations among the various 
personality measures, the interpretation of the CPQ factors presents 
problems, for reasons already mentioned. Notice, however, that 
the CPQ EXT and ANX correlated significantly for the entire sample 
(r=-.54, p=.001) as well as for the female subjects (r=-.59, 
p=.001) and the male subjects (r=-.51, p=.001).
Standardization data are available for comparison with the 
Eysenckian measures, which are presented in Appendix 19b. In 
general, the subjects in the present sample tended to have a 
slightly higher EPQ-P, a higher EPQ-E, a lower EPQ-N and a lower 
EPQ-lie socre than the nine-year old subjects in the standardization 
sample (Eysenck & Eysenck, 1975). On the JEPI, the present sample 
were higher than the standardization sample on JEPI-E, slightly 
higher on JEPI-N and very much lower than the norm on the lie scale.
As for the intercorrelations among the Eysenckian measures, 
the negative relationship between Extraversion and Neuroticism on 
the EPQ and JEPI found by Eysenck & Eysenck (1975) and Eysenck, S.B.G. 
(1965) is confirmed by the correlations in this.sample . The 
negative correlation between Psychoticism and the lie-scale on 
the EPQ is also in accord with the standardization data. The
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relationship between neuroticism and the lie scale on both the 
EPQ and the JEPI was negative and reached statistical significance.
This supported the findings of the standardization data.
Taking the subjects separately by sex, E and N on both 
the EQP and the JEPI are negatively related, (r=-.36, p=.001) 
and (r=-.32, p=.02) respectively among the girls. This is in 
agreement with the findings obtained in adult populations. As 
for the boys, although only the E and N correlation on the EPQ 
was significant (r=-.27, p=.009), the direction of the correlation 
between E and N on the JEPI was also a negative one. The lie 
scale and N scores were negatively correlated for both sexes.
Looking at the P score, it is hardly related to E (r=-.001).
However, it is positively related with N (r=.25, p=.007) and with 
the lie scale (r=0.30, p=.OO40 among the girls. Among the boys, 
it is negatively related with the lie scale (r=-.28) and positively 
related to E (r=.04) and N (r=.07). The direction of the 
correlation confirmed that of the standardization sample (Eysenck 
& Eysenck, 1975).
Measures of extraversion, neuroticism and the lie scale 
derived from the JEPI and the EPQ correlated significantly. The 
extravers ion correlation was r=.51 (p=.001), while the Neuroticism 
correlation and the lie scale correlation were in the region of .70.
The lower correlation between the extraversion scales could be 
due to the fact that there is a difference in the balance of items 
related to impulsivity and sociability. Eysenck & Eysenck (1959) suggested 
that there may be more items loaded on sociability on the JEPI.
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Among all the subjects, EPQ-P did not correlate with any of the
JEPI scales. Among the girls, EPQ-N correlated positively with
jEPI-N and negatively with JEPI-L. EPQ-E correlated negatively
with JEPI-N (r=-.41, p=.003) and JEPI-E and EPQ-N correlated
in the same direction (r=-.37, p=.007). The negative correlation
between JEPI-L and EPQ-N also reached a significant level. On
the other hand, intercorrelation results among the male subjects
indicated significant correlations between JEPI-E and EPQ-N, and
the E, N and Lie measures between the two scales. On the whole,
the correlations were consistent with those found in the standardization
sample.
The next comparison is between the CPQ factors and the 
Eysenckian measures. It has been suggested that the CPQ second 
order factors Anxiety and Extraversion (Exvia) correspond to the 
dimensions of Neuroticism and Extraversion-introversion in Eysenck's 
paradigm. The correlation in the entire sample between CPQ ANX 
and JEPI-N and EPQ-N was significant, the correlation coefficients 
being r=,44 and r=.59 respectively. Exvia also correlated 
significantly with JEPI-E (r=.41, p=.001) and EPQ-E (r=.43, p=.001).
There was in addition the negative relationship between Exvia and 
the EPQ heuroticism measures, and between Anxiety and the EPQ 
extraversion measure. The pattern of correlation among the female 
and male subjects appeared to conform to the pattern in the whole 
sample.
There were several significant correlation between Eysenck's 
scales and the primary factors on the CPQ. In the entire sample,
EPQ-p is positively correlated with high scores of Factors D
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(r=.33, p=.001), E (r=.44, p=.001), F (r=.36, p=.001), H (r=.17, 
p=.03), J (r=.20, p=.01) and N (r=.36, p=.001). Significant 
negative correlations between EPQ-P and CPQ factors included 
those with G (r=-.25, p=.003) and Q3 (r=-.27, p=.001). Hence 
the child who scores high on Psychoticism can be described in 
terms of Cattellian factors as impatient and excitable, aggressive 
and impulsive, lacking in control, in addition to being unwilling 
to act with the group, relatively insensitive and shrewd.
The E scales on the EPQ and JEPI correlated with the 
Cattell factors that contributed to the calculation of the Exvia 
score, namely factors A, F and H. In addition, there was a 
positive correlation between Factor E and EPQ-E (r=.23, p=.005), 
which suggests that EPQ-E may have some items loading on dominance 
or assertiveness. EPQ-E was related negatively to Factors I, J 
and G, and a low score on these factors suggests that a child is 
expedient, vigorous and self-reliant. This conforms to the 
description of an extravert child. The pattern of correlations 
involving JEPI-E and Cattellian factors was also in accordance 
with prediction. In addition to correlating with those factors 
which also were correlated with EPQ-E (namely. Factors A, C, F,
H, I, J and O) in the predicted direction, JEPI-E also correlated 
negatively with Q4, on which a low score reflected a relaxed 
disposition.
As for the neuroticism measure, EPQ-N correlated with most 
of the Cattellian factors related to Anxiety in the predicted 
direction, i.e.. Factors C (r=-.51, p=.001), D (r=.40, p=.001).
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II (r=-.64, p=.001), 0 (r=.50, p=.001) a n d  Q4 (r=.33, p=.001).
It was negatively related to Factors J and I, a low score on 
which suggested tough-mindedness and a vigorous character.
EPQ-N was also related in the negative direction to some of the 
factors which load on Exvia, such as Factor A and Factor F.
JEPI-N is related to CPQ factors in a similar fashion, indicating 
that there is some agreement between these various measures of 
personality. Factor H is used in the formulae for the 
calculation of both Anxiety and Exvia. According to the 
correlation with the Eysenck's scales. Factor H appeared to be 
related more to Neuroticism than to Extraversion on the EPQ.
In the entire sample. Factor H was correlated with EPQ-N (r=-.64, 
p=.001) and EPQ-E (r=.43, p=.001). With JEPI-N, the correlation 
of Factor H was r=-.44, (p=.001) and with JEPI-E, the correlation 
was similar to that with JEPI-N (r=.42, p=.001).
When it comes to the lie-scale, EPQ-L is negatively 
correlated with ANX (r=-.22, p=.014), but the correlation of JEPI-L 
and ANX did not reach significance although it was in the negative 
direction. Both lie scales correlated with ANX negatively and 
significantly for the girls, but only the EPQ-lie scale correlated 
significantly for the boys (r=-.25, p=.04). In the overall sample, 
EPQ-L was also further related to factors loaded on Anxiety, such 
as Factors D, Q3 and Q4. There were also correlations with 
Factor G (r=.35, p=.002) which suggests an awareness of the values 
of the adult world. On the other hand, there were significant 
correlations with Factor E (r=.35, p=.002) and F (r=-.31, p=.002).
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According to the direction of these correlations, lying is thus 
related to aggressiveness and a self-deprecating attitude 
respectively. The negative correlations with FactorsJ and N 
in turn imply that the tendency to lie is associated with being 
zestful and naive. These apparently contradictory results may 
be due to the different reasons which may lead to a high lie 
score (see discussion in Chapter Ten). For example, the child 
may either deliberately or unconsciously be lying to present an 
inaccurate picture of himself, and this could by prompted by his 
awareness of adult value or by his self-deprecating attitude.
Another possibility reflected by the results is that a bold and 
aggressive child would score highly on the lie scale. There were 
fewer CPQ factors that correlated with the JEPI-lie scale, but 
one factor which produced a significant correlation with both 
scales, and for both female and male subjects, was Factor G (Super 
ego weakness vs Super ego strength). This means that the tendency 
to lie is associated with being bound by rules, and the extent to 
which a child has incorporated the norms of the adult world.
This apparent paradox perhaps means that one of the more consistent 
motives for lying is that the child is trying to present himself 
in a way he thinks would gain adult approval.
Finally, we come to the correlation between Age and Reading 
Quotient and the other variables. As with the previous sample, 
age is negatively and significantly correlated to MFFT errors.
It is also correlated positively with Factors E and F and negatively 
with Factor G, NTRS-P, NTRS-N and the two lie scales of EPQ and 
JEPI. The correlations in the female and male subjects generally
507
conforms to the pattern in the entire sample. In the girls, 
increasing age is linked with the tendency to bypass rules and 
greater expediency (Factor G, r=-.35, p=.002), becoming less 
neurotic (NTRS-N, r=-.44, p=.004), and lying less (JEPI-L, 
r=-.47, p=.002). With increasing age, the boys become more 
happy-go-lucky (Factor F , r=.33, p=.012), and more expedient 
(Factor G, r=-.33, p=.01). There was also an increase in EPQ-P 
(r=.25, p=.04) but a decrease in lying. It would seem that as 
children grow older, they become bolder about breaking rules. 
Perhaps Factor G reflects not so much the degree to which they 
adopt adult norms, as how concerned they are with them. As they 
grow older, they are more inclined to disregard rules, not even 
bother to lie and less inclined to think it necessary to deny 
doing so by lying.
From the positive correlation between age and self-rated 
anxiety it seems that children tend to rate themselves as more 
anxious as they grow older, but the correlation did not reach 
statistical significance. On the other hand, teacher-rated 
anxiety decreased with increasing age in the children. It is 
therefore difficult to propose any conclusive interpretation of 
the relationship between age and neuroticism, especially as there 
is also a finding in the present analysis that with increase in 
age, there is an increase in self-rated psychoticism scores and 
the tendency to break rules.
The reading quotient was originally intended to provide 
an alternative measure of the children's intellectual ability to 
complement Factor B of the CPQ. However, the two factors
Table 150 Intercorrelations between MFFT, Personality and Developmental Variables in Second Sample (C)
(.02) (.001) (.001) (.001)
(.002) (.001)
(.02) (.002) (.0)0) (.002)
coot) (.001) (.001) (.001) (.001) (.001) (.02) (.003) (.04) to (.002) (.009)
^(,001) _ _(.03)__(.007)________________ (.001)
(.001) (.03) (.001) (.001) (.001)
  .
(.001) (.02)..... (.03) (.02) (02) (.001)
tool) (.001) (.02) (.001) (.001) (.001)
(.001) (.003)
(.04) (.003)
. (.(*1) <.001)_
(.02) t002) (.04) (.O
<001)__J,04)___(.001)__(.006)_
t002) (.002)
(.001) COOl) tool) (.001)
W>-.
. (.05)_ (.001)__t001)_________ LOOl) (.001)
(.02) (.003) (.001) (.0
L .  < 02) . _(.01>_
(.001) (.001) (.001) 9.001)
tool) (.001)
Table 151 Intercorrelations between MFFT, Personality and Developmental Variables in Second Sample (C).- by jex
S09
<.04) (.002) (.002)
(.001) toot) tool) 
too») (.002) tool) <•001) (.001) (.002) tOOO)
(.01) (.001) (.001) (.04) (.002)
(.03) tOOO)
tool) tool) <001) t04) t002) (.0
(.001) to i*) (.001) too*) (.04) to
(.001) t 002) tool) tool)
(.005) (.00*) (.009) tool) (.002) (.C
(.02) (.02) (.0
_J.OOl) t 002) (.001) tool)
(.00*) tool)
tool) (.04)
(.001) (.001)
tool) (.03)
(.04) tool) (.003) tool)
t04) (.05) tO02) (.02)
(.001) (.02) tool)
(.001) (.003) (.002)
(.001) (.001) (.001)
(.001)_______ tool)
t002) t03)
tool) (.010) (.001) tool) 001) tool) (.001) (.001) (.004) t009) <,*,1) tOOl) too?) . t001)_t04_)
t02) (.05)
t003) (.05)
(.01*) (.040)
510
correlated only amongst the boys (r=.28, p=.031;. On the other 
hand, RQ did correlate with NTRS-G (r=.53, p=.002) in the total 
sample. It was also related to MFFT errors, both in the 
entire sample and among the boys.
As for the personality variables. Factor C correlated 
with RQ in the entire sample and among the girls, suggesting that 
a calm and stable personality is linked with a higher reading 
quotient. Among the boys, there is also a suggestion that 
emotional placidity (Factor D), self-assurance (Factor 0) and 
astuteness (Factor N) correlated with better reading quotient.
Discussion
It is not easy to summarize correlation matrices involving 
such an enormous battery of tests, but several trends will be 
discussed.
First of all, the correlations between the various personality 
measures suggest that they may be measuring very similar aspects 
of the constructs they are designed to measure. There is satisfactory 
correspondence between the CPQ and Eysenck's personality 
questionnaires. As has already been discussed in Chapter Six, the 
New Teacher's Rating Scale appears a useful additional source of 
information about children's personality. At various points in 
the present investigation, the Teacher's Rating Scale has illuminated 
the relationship between behavioural and personality variables.
A major concern has been the relationship between the 
MFFT variables and personality and developmental variables. The 
hypothesis that cognitive impulsiveness as revealed by a High
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error and short latency score would be related to impulsiveness 
as conceptualized by personality theories has been only partially 
supported. According to the personality theories outlined in 
Chapter Seven, impulsiveness corresponds to high scores on 
extraversion and anxiety; in the present data, only the 
correlations with some anxiety measures meet the prediction.
Where secondary traits are involved, only those which load on 
anxiety seem to be related to MFFT errors and latency, and by no 
means always so. Conflicting results were produced regarding 
the correlation with measures of extraversion, though age and to 
some extent RQ were also found to correlate significantly with 
MFFT errors.
So far as previous studies which have attempted to link 
performance on the MFFT to measures of personality are concerned, 
the present results seem to offer some support for Block,et al.'s 
(1974) suggestion that high anxiety is related to high error 
responses on the MFFT. They contradict the results of Cairns 
(1973, 1975), who failed to find any significant correlations at 
all between MFFT and JEPI variables. Similarly, the present 
finding of a significant correlation between the teacher rating 
subscale NTRS-G, which contains items describing reflective 
behaviour, does not agree with Bjorklund & Butter's (1973) finding 
that the MFFT did not relate with teacher's rating of impulsivity. 
However, this discrepancy may be attributed to the fact that 
different items of behaviour were being rated by the teachers in 
the two studies.
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As far as Gray's ideas of impulsiveness are concerned, 
the failure to find any relation between extraversion and 
impulsive responding on the MFFT suggests either that Gray is 
wrong to postulate that extraversion is connected with 
impulsiveness, or that there is a distinction between impulsiveness 
as it is revealed in conceptual tempo and as he locates it in 
the Eysenckian framework. There is, however, some indication 
that Eysenck's Psychoticism is positively related to MFFT errors.
Gray’s notion of impulsiveness involves both the 
extraversion and the neuroticism dimensions, but the present 
results suggest that only the neuroticism dimension is involved.
We clearly cannot conclude that there is a single concept of 
impulsiveness which underlies both MFFT performance and the 
combination of neurotic extraversion as measured by personality 
tests, so we cannot employ the psychological mechanisms that 
have been postulated to underlie the more stable aspects of 
individual differences in personality to explain the mechanisms 
that underlie cognitive impulsivity.
However, it may still be possible to improve our understanding 
of the psychological processes underlying cognitive impulsiveness 
by establishing which other empirical measures are most useful 
when it comes to predicting performance on the MFFT. To this 
we shall now turn.
Predicting Impulsivity
Having examined in the last section how personality and 
developmental variables correlated with MFFT performance, the next
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step is to find out out to what extent the MFFT errors and latency 
measures can be predicted by the other variables. This is a 
form of post-hoc analysis, but it produces some interesting results.
The methods chosen for the analysis were multiple 
correlation and multiple regression analysis.* They were 
performed by the computer programme in the SPSS (Nie,et al., 1975). 
The procedures can be summarized as follows. After the correlation 
matrix for all the variables has been generated, variables are 
selected and included in the multiple regression equation one-by- 
one in a series of regression steps. The criterion for selection 
is determined by the F value and the tolerance level. The F 
value refers to the F ratio computed in a test of significance 
of a regression coefficient, and the tolerance level is the 
proportion of the individual variable not explained by the 
independent variables already in the regression equation. At 
each step, one variable is chosen from among those that are 
eligible for entry in the equation. The variable selected is 
the one which explains the greatest amount of variance unexplained 
by those variables already in the equation, that is, the variable
*Regarding the treatment of the data, factor analysis was used 
initially. The programme adopted was the principal component 
method with Kaiser adjustment on the SPSS program. The same 
orthogonal method was used in the factor analysis study of the 
NEW TRS. The initial aim was to produce a factor which could 
be labelled as "impulsiveness", but the results obtained suggested 
a problem in that although several apparently meaningful factors 
were found, they appeared to be "instrumental factors", which 
means that measures from certain type of task, e.g., rating scales, 
behavioural tasks, etc. tended to cluster among themselves.
It was suggested that either an oblique method —  the Promax 
method —  or multiple correlation analysis could be used instead 
(Eysenck, personal communication, 1979). As the Promax programme 
was not accessible, multiple correlation analysis was the method 
adopted.
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which, if added, will bring the greatest reduction in the residual 
sums of squares.
The summary tables of the multiple correlations in the 
regression analysis arc presented in Tables 152 to 157. The 
correlation matrices from which the results were obtained are 
shown in Appendices 39 and 41.
Three groups of analysis were performed. The criterion 
variables were MFFT error and MFFT time, while the predictor 
variables included all the personality measures and measures of 
the behavioural tasks reported in Chapters Eight and Nine. In 
view of the limitation presented by the number of subjects who 
completed the DRL experiment in Chapter Nine, the variables were 
separated into task variables and personality variables in the 
analysis. Also due to the small number of subjects available in 
the second DRL experiment (Chapter Ten), the task variables were 
not analysed, and only subjects with personality measures similar 
to the first sample were combined with the first sample for the 
third analysis, which can be used as a replication of the first 
analysis.
Referring to summary tables 152 and 153 which show the multiple 
correlation and regression analysis of MFFT variables and the task 
variables in the twenty children who participated in the games 
"Simon Says" and "Do and Don't" and completed the DRL training, 
one of the indices —  variables entered —  indicates the importance 
of each variable in contributing to the prediction of the MFFT 
variables. The order in which the variables are entered reflects . 
the F ratio each eligible variable would have if it alone was added
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to the regression equation at that step. With more steps 
being added, the correlation of the variables in the equation 
and the dependent variable is indicated by the multiple 
correlation coefficient (Multiple R) and the overall accuracy 
of the prediction of the equation is represented by if , i.e., 
the proportion of the variance explained by the variables included 
in the regression equation. The overall F test is used to 
test the goodness of fit of the equation, or the null hypothesis 
that the multiple correlation is zero in the population from which 
the sample was drawn.
According to Table 152, the task variable that was
"entered" into the equation to predict MFFT errors was the omission 
score in the game "Do and Don't" (DDOMI). The ratio (F=13.28) 
was significant at .002 level and this variable by itself explained 
42% of the variance in the equation. The F ratio of the next 
variable. Efficiency Index 1 of DRL-2 (DA2EF1) was also significant 
at .05 level. By the inclusion of the second variable, the 
explained variance has increased by 11%, so that half of the 
variance in the equation has already been accounted for. Subsequent 
variables that were entered into the equation did not have F-ratios 
that were significant. Their increase to the explained variance 
fell below 10% in each case, and although the amount of predicted 
variance gradually increased with each variable entered, the 
F-ratio which indicated the goodness of fit of the equation 
suggested that after the ninth or tenth step, the probability was 
that the inclusion of further variables would reduce the predictive
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power of the equation. Therefore, only two variables would 
strictly speaking contribute to the predictability of MFFT errors.
When MFFT time was used as the dependent variable, the 
results suggested that the task variables had rather low 
predictive utility in the regression equation. Only one variable, 
DA2EF2, the efficiency index 2 in DRL-2, which was entered in 
the ninth step has a significant F value. Judged by the amount 
of variance explained, DRLABA, DA6TSC, DRLALRN and DA2EF2 increased 
the variance by between 11% to 15%. The F-ratio of the goodness 
of fit of the multiple regression equation was most significant 
after the ninth step, with F=4.44 (p=.015). At this stage, 
about 80% of the variance has been accounted for.
It appeared that the relationships between the task 
variables and the twa MFFT measures were very different ones. 
Whereas two task variables could explain over half of the variance 
of the regression equation, and further inclusion of variables 
might be detrimental to the goodness of fit of the equation for 
MFFT error, a combination of variables which did not individually 
contribute much to the prediction of the MFFT latency was required 
to make up an equation that could predict MFFT latency to a 
significant level. The variables that predicted either MFFT 
error or time were also different from one another. The two most 
important variables in predicting MFFT errors —  DDOMI and DA2EF1 
—  reflect accuracy, but variables such as DRLABA, the time score 
of DRL-6 and the learning index that predicted MFFT latency were 
all derived measures of time.
en CN rH 1—1 CN ro CN ro D 1— 1 en CN o 00 (—1
“H O O O o o o O O 1— ( o 1—< CO CN CN
m O O O o o O O O o o o O o 1— 1 CN
00 CN 00 r- (T> o LO en 00 LO en 00 ro ro 00
k CN 1— 1 ro t—\ CN r- o ro ro 1—1 CN 00 CN
ro 
1— f
O  
1— 1
00 r- <û eo CD in in LO ro CN CN
(N o vD o 1— 1 00 LO 00 ro D 00 •=3' en
Pi
U") i-H m r' en O lO r- r- CN 'f ro O o
lO I— 1 IT) o ro r4 O 1— 1 o CN O o O iH o
«
Pi
a
m en r- LO CD ro 00 LO LO 1— 1 ro H D r-
CN r— 1 «D ro D CN iH 1— 1 CN o O O o
1— 1 O O o o O O o o O o O O o
LO 1—1 CD CN CD en t'­ rH CD r- o 1— 1 00 lO
CN 1—1 LO en LO r- en 1—1 lO r- 00 00 00 en
LO CD CD CD r' r- r- 00 00 00 00 CO 00 00
CH CN r- CN o CN en ro ro 1—1 m r- 00 00 CN D
H LO ro oo 1—1 ro CD 00 en o CN ro ro ro
Eh Pi CD t'- 00 00 00 00 00 en en en en en en enq
g
CN O lO en ro en o rH œ o ro 1—1 CN CN LT»
O LO 1— 1 r- CN 00 00 LT) en ro [-> o o 1— 1 CN
O o rH rH CN o CN ro ro rH CN r- 00 CD CD
en
•H
CO
en ro r- 00 CN 00 00 LO 00 00 00 CD r- en 00
Ph CN r- en D ro CN en t'' r-- ro rH o CN CN
ro 
1—1
CN rH rH ro rH CN rH
u1—1 CO 1—1 U CN
rH k U Eh H p 00 Ph
S H O CN S H Eh Ho CN c rH O CD CN CDo C CO <3 CO < c <
Q Q CO P CO P P P §
CN rH
U CN P P
CO P H H
EH H CN CN
CD CN rH rH
C < < C
P P P p
(N ro in m Tf 
I—I iH
517
fO
m
H
Q)
i
P
a
S Pi
H
CO
ICN z:
u
a
H  P
I
•S’
CO
p
is
II
CO
r- cn CN rH œ en in C-- R 00 P CO p
I-- CO rH CN CD r-- p CN in cn P 03 or—t o O rH 1—1 rH O o o o o o P P p
o D 00 CD cn 00 cn 1—1 ■O’ m p cn P CD oro cn D CN o cn CD in ■O’ CO P CD ID P CO
CN CN CN CN CN rH CN CN O’ p p p P P p
CD 00 CD r- CD CO CN 00 p r-* cn cn cn P p
CO cn 00 r- O 1—1 CN CD o o o cn P oro CN O o CN o 1—1 p O o o p p O o
1 1 1 1 r 1 1 1 1
CO cn CD rH CN cn CD CO p p cn 00 O’ C"iH r- in ■o* CO ro m 1—1 o o p t—( o
rH 1—1 o O o o rH O t—i o o o o o o
CO 00 CD r- CD o CD o o p p o O’ 1—11—1 in ro r- CN r- 1—1 ■O’ o 1—1 1—1 p p CD r-rH CN ro to CD CD 00 CO 00 00 00 CO 00
CD 00 00 CO o rH ■O' O’ o p CD p cn pro o r- 1—1 m cn CO O cn o o O p p pro in in CD CD CD r- 00 CO m cn cn cn cn cn
R CD in CD o CN CO o CD CO R cn cn p
'ey 00 m CO 00 cn CD p CN 00 <n CD p o CO
rH o rH CO CN CN o to o ■O’ t-- p p p CD
• • • • * • • • • • . • •
o CO CO cn CD rH CN in p r- CD p o pto CO 00 cn CN CN rH P CD in o p P p p
fN CO rH rH rH P r- P
u p P
< u rH P CN CN CO p u Pm CO u P u P P P P EH M CO s W
EH u M u < w w w P P EH p P
CD < O CD < P CN CN CO P P P u P
P < p CO < CO P < < < < < < p <
Q P p CO P CO P P CO P P P P p P
rH CN CO m CD C'­ 00 cn o P P P O’ in
p P P P p P
5 1 8
519
It can be seen in the simple correlation indices that the 
magnitude of most of the correlation was small. Some of them 
were in the opposite direction: e.g., DRLALRN correlated negatively
with MFFT time. However, these correlations would not be 
significant on a two-tailed test.
In the second analysis (Tables 154 and 155), the personality
variables were used to predict MFFT errors and time. MFFT error
again appeared to be predictable by two variables to a marked
degree of statistical significance. NTRS-G was the first variable 
entered with F=11.46 and p=.003. 39% of the variance was
accounted for. With the inclusion of NTRS-P, the explained 
variance increased to 60% and the equation had the overall F of 
12.85, which was significant at .0001. Beyond this step, further 
variables contributed little to the variance change and also reduced 
the goodness of fit of the equation.
With MFFT time, the goodness of fit of the equation reached 
the highest overall F ratio after the sixth step (F=6.92, p=.002). 
The first three variables, CPQ Factor D, Factor Q4 and NTRS-P had 
F ratios that reached statistical significance, and each of them 
contributed to between 17% and 19% of the change of variance. In 
total, the three variables explained over half of the variance 
of the equation. With all six variables, 76% of the variance has 
been accounted for.
Measures of the teacher rating scale seem to be useful 
predictors of MFFT performance. NTRS-G, which measures reflection 
and the qualities of a "good" pupil, was the most important variable
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in predicting MFFT errors. However, it is not useful for 
predicting MFFT time. NTRS-P was among the most important 
variables as far as predicting both MFFT errors and time were 
concerned.
Before going into further discussion of this finding, the 
third analysis, in which the ability of personality variables 
to predict MFFT performance in a larger subject sample was examined, 
will be presented. It can be seen from Tables 155 and 157 ,
that Factor B of the CPQ topped the summary table as the best 
predictor of MFFT errors. Its F ratio (F=38.56) was highly 
significant and it explained about 15% of the variance of the 
equation. The next most important variables were Age and NTRS-G 
respectively. The three variables altogether explained about 22% 
of the variance of the equation, but the individual contribution of 15% 
by Factor B was much higher than the 4% and3% contributed by Age and • 
NTRS-G respectively. Moreover, it seemed that the inclusion of 
the second and third variables reduced the goodness of fit of the 
equation, as judged by the decrease of the overall F ratio, despite 
the fact that the F value was still significant statistically.
Four entirely different variables from those that predicted 
MFFT errors in this analysis have significant F ratios and were 
entered as the variables that predicted MFFT latency. They were, 
in the order of entry into the equation. Factors I (Harria vs 
Premsia), Q3 (Weak self-sentiment vs Strong self-sentiment), H 
(Threctia vs Parmia) and 0 (Unperturbed adequacy vs Guilt proneness) 
of the CPQ, The last three of these factors are all loaded on 
Anxiety. Altogether they explained about 10% of the total variance
5 2 5
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and contributed about 2% individually to the increase of the 
variance.
Discussion
Only one analysis involved task variables, and the results 
implied that MFFT errors could be predicted fairly accurately by 
two of the task variables employed in the experiments discussed 
earlier. By contrast, the extent to which MFFT time could be 
predicted by task variables was limited.
Although in the analysis involving personality variables, 
the variables predicting MFFT error and time were not exactly 
the same, there is some overlap. NTRS-G was one of the most 
important predictors in the analyses on MFFT errors, involving the 
smaller sample as well as the larger sample. Although NTRS-P 
did not share the same importance in the third analysis as in the 
second, and the explanation was somewhat difficult, the combination 
of Intelligence, Age and NTRS-G in the final analysis was consistent 
with the fact that MFFT errors could be significantly predicted 
from measures of behavioural tasks. The connection between 
intelligence and age and MFFT errors has been documented in previous 
studies (see Messer, 1975), and NTRS-G is also related to Factor B 
(see Chapter Six). Moreover, the items on the NTRS-G included 
adjectives such as careful, thoughtful, systematic, etc., which 
were task-oriented variables.
Personality variables which measure such qualities as a 
phlegmatic and relaxed disposition (Factors D and G) predicted 
MFFT time in the second study. Although they were not the high
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ranking ones in the third study, the variables that best predicted 
MFFT time in the larger sample also reflected fairly similar traits, 
e.g.. Factor Q3, which measures self-control; Factor I, which 
measures self-assurance and social precision; and Factor H, which 
measures stability and feeling secure.
At this point in the discussion, we must incorporate the 
results reported in the previous section on the correlations 
between the MFFT variables and measures of personality and developmental 
variables. When the MFFT measures are related individually with 
personality and developmental measures, there was a tendency for 
MFFT errors to be related to age and intelligence and a few 
personality variables, but fewer significant correlations which 
involved MFFT latency. The interpretation in the first section 
was based primarily on the magnitude and the direction of the 
simple correlation, in which the relationship between separate 
pairs of variables was investigated. In the analysis employed in 
this section, the variables involved were considered as a group and 
the object was to assess the degree to which several variables 
could predict MFFT performance. Despite the low and insignificant 
simple correlations between MFFT time and personality variables, 
the present analysis suggested that MFFT time could be predicted 
by personality measures of emotionality and self-control, whereas 
the prediction of MFFT errors tended to involve variables that 
were either task oriented or measures of intelligence and age.
The conclusion reached in the previous section, that there 
is little in common between cognitive impulsivity and personality 
impulsiveness, is strengthened by the present analysis. The
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finding that MFFT latency is more closely linked with personality 
than MFFT errors is contrary to Block,et al.'s (1974) proposal.
They based their discussion on simple correlation results and 
suggested that MFFT error is the only useful measure in MFFT 
performance.
The present investigation suggests that MFFT errors and 
MFFT latency are related to different domains of a child's behaviour. 
As long as the present practice of using both measures to classify 
the conceptual styles of children continues to be adopted, it 
is important to be aware of this difference.
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Summary
The first section of this chapter reported the inter­
correlations of the MFFT, personality and developmental measures 
on two samples of children. The results indicated that measures 
of cognitive reflectioh-impulsivity had relatively little in 
common with measures of impulsiveness derived from self-rated 
and teacher-rated personality inventories. There was however 
some support for the hypothesis that impulsive behaviour on the 
MFFT is related to neuroticism or anxiety, but the corresponding 
hypothesis that impulsiveness is also related to high extraversion 
was not supported. It is therefore difficult to interpret 
cognitive impulsiveness in terms of individual differences in 
personality within Gray's or Eysenck's framework, and illegitimate 
to attempt to explain cognitive reflection-impulsivity in terms of 
the physiological mechanisms which Gray has suggested might underpin 
the more stable aspects of personality.
Age and intelligence seemed to correlate significantly 
with MFFT errors. Age also seemed to be related to changes in 
several personality variables; for example, there was an increase 
in psychoticism and expediency with advancing age, and a decrease 
in lying. The relationship between age and neuroticism was more 
complicated. Generally the correlation was positive but 
insignificant, but there was a significant negative correlation 
between age and teacher-rated neuroticism in one sample.
The second section reported results from multiple correlation 
and multiple regression analyses designed to find out which variables
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could best predict performance on the two MFFT variables. The 
results suggested that MFFT error could be predicted significantly 
by the errors of omission in the game "Do and Don't" and the 
efficiency index 1 of DRL-2, while MFFT response time did not 
seem to be as easy to predict by measures of the behavioural 
tasks used in the present investigation. The variables selected 
in the equation could be defined as either measures of time or 
derived measures of time. Where personality is concerned, MFFT 
latency scores are predicted by personality measures reflecting 
self-control and emotionality, while MFFT errors are significantly 
predicted by intelligence, age and the teacher-rated measure of 
a "good" pupil. These results do not support Block,et al.'s 
argument that MFFT error is a more important measure than MFFT 
latency, which was based on their finding that MFFT error was 
correlated more with personality variables. The simple correlation 
study in the present investigation supported Block,et al,partially, 
since it pointed to a connection between MFFT error and measures 
of anxiety. However, it would be premature to reject MFFT latency 
on the grounds suggested by Block/et al. (1974).
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CHAPTER TWELVE
CONCLUSIONS
This study has been concerned with two different aspects 
of the investigation of behavioural self-restraint in children.
The first is the role of verbal self-instruction in affecting 
behavioural self-restraint, and the second, individual differences 
in self-restraint and in the verbal control of behaviour.
The theoretical basis of the first concern was Luria's 
account of the verbal regulation of behaviour, and this provided 
the starting point for the first series of experiments (Part I).
It was outlined and evaluated in Chapter One, where the possible 
mechanisms which might underlie verbal behavioural control were 
examined, and it was suggested that the phenomenon of the verbal 
regulation of behaviour could be scrutinized at different levels 
of abstraction. The most elementary level is represented by the 
execution and inhibition of simple motor responses such as those 
described in Luria's own experiments (Luria, 1951a), where the 
verbal self-instructions are short and terse ones like "Go",
"No Go", "Press" or "Don't press". The second level of abstraction 
applies to experiments carried out by Meichenbaum & Goodman (1969b) 
and by Toner & Smith (1976), who deal with the verbal regulation 
of more complicated and broader behavioural categories. Longer 
and more detailed verbal self-instructions were used in experiments 
to specify the desired behaviour. The highest level refers to the 
idea which Luria shares with Vygotsky, that language is the highest 
mode of human behaviour which plays an important role in the social
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and historic-cultural development of the species. Luria includes 
all three levels of abstraction in his theorizing, which creates 
problems for investigators trying to understand his work or to 
replicate his experiments.
The experiments reported in Part I (Chapters Two to Four) 
provide data which suggest that the concept of the verbal regulation 
of behaviour may not be tenable at the elementary level of 
behaviour. Verbal accompaniment of motor responding in fact 
turns out to be detrimental to the performance of motor responses 
in tasks adapted from the ones reported by Luria (1961a, 1961b). 
There was also no evidence to support the assumption that verbal 
responses were superior to motor responses, whether it was in 
terms of being either a faster or a more accurate response in 
reaction time experiments. The results lent themselves more 
easily to interpretation by a "load" hypothesis similar to the 
Limited Capacity Theory, and the data also suggested that verbal 
and motor response co-ordinated with each other temporally —  
motor responses tended to be delayed in latency when they occurred 
in conjunction with verbal ones. These observations and their 
interpretation have obvious relevance to the experiment involving 
DRL training described in Chapter Nine. DRL is a schedule which 
requires subjects to respond by pressing a lever in such a way 
that the responses must occur at or longer than a specified 
interresponse time if they are to be reinforced. It was found 
that verbal accompaniment in the form of counting enabled the 
children to learn to criterion faster, and that they were also more • 
efficient in obtaining reinforcement than children who did not use
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verbal self-instruction. Further data (Chapter Ten) demonstrated 
that verbal self-instruction does not improve performance on DRL 
training by allowing subjects to plan more efficiently. The 
content of the instruction was not important, though how it was 
said was. So verbal self-instruction seems to be more akin to 
collateral or mediating behaviour: it fills in the time period
between responses and helps to regulate the occurrence of the 
responses. Verbal self-instruction can produce responses with 
long interresponse times, hence achieving the aim of restraining 
or delaying behaviour, but it often does so at the expense of 
temporal discrimination, thus reducing the proportion of reinforcement 
obtained in relation to those available, especially when the DRL 
schedule is a relatively short and undemanding one. Two of Luriazi 
assumptions therefore seem to be misguided. Speech is not 
necessarily an aid to the regulation of behaviour, and even when 
it is, it is misleading to talk of planning action, when the actions 
required are only the execution or inhibition of simple motor 
responses.
In the study on individual differences in behavioural 
self-restraint, the aim was to find out if such individual differences 
were related to individual differences in personality, and hence 
explicable in terms of the physiological mechanisms which have 
been postulated to underlie some of the more stable aspects of an 
individual's personality. Behavioural self-restraint was therefore 
examined in the light of some of the personality theories in which 
impulsive behaviour plays an important role, and with reference 
to psychometric tests which have been devised to measure impulsivity.
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This contradicted the findings of the experiments described in 
Part I, which suggested a correlation between errors of commission 
and extraversion as measured by the teacher's rating scale.
The discrepancy may have been due to a difference in
the two procedures. The much faster intertrial intervals in the
two games may have made much greater demands on the attention
span, particularly of the younger children, who may have reacted
to the situation by omitting more responses. However, it is not
clear why they responded by omitting responses rather than by
committing impulsive errors. It was suggested that it may be
significant that impulsiveness is not a unitary concept. Eysenck, S.B.G,
& Eysenck (1977) have reported that the trait impulsiveness can
be factorized into several factors called nonplanning, risk-taking,
liveliness and a pathological impulsiveness factor, and it may be
that under different circumstances, different aspects of impulsiveness
can influence behaviour.
The studies on DRL (Chapters Nine and Ten) provided some 
support for the prediction that behavioural restraint is related 
to neuroticism, but little indication that it is related to 
extraversion. This was in line with the findings of the experiment 
involving the two games. Taken together, these findings seem to 
undermine Gray's idea that impulsiveness is equivalent to a high 
score on both neuroticism and extraversion. Similarly, the 
correlation between behavioural measures of self-restraint did not 
support Eysenck's findings that impulsiveness and extraversion are 
correlated (Eysenck, S.B.G. & Eysenck, 1978), although the correlations 
between neuroticism, psychoticism and behavioural impulsiveness were 
in agreement with Eysenck's findings.
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When subjects were encouraged to use verbal self- 
accompaniment in the DRL tasks, individual difference in personality 
or conceptual tempo became much less important. There were no 
consistent correlations between the behavioural measures and the 
conceptual tempo or personality variables. The only exception 
to this was described in Chapter Ten, in which data from conditions 
using repetition of instructions revealed that children 
rating themselves as stable and high on extraversion in personality 
in terms of the CPQ Factors performed better on the DRL task.
It is not clear to what —  if any -- extent cognitive 
impulsiveness overlaps with the personality theorists' notion of 
impulsivity as a general behavioural trait. Correlations between 
personality and developmental variables and the MFFT measures 
indicate a link between anxiety or neuroticism and cognitive 
impulsiveness, but there is no support from the correlation data 
for any connection between extraversion and the MFFT variables.
The data partially support Block,et al.'s (1974) view that 
impulsiveness was underpinned by anxiety, and that the cognitively 
impulsive child can be described as anxious and ill-adaptable. But
the data do not support Block,et al.'s (1974) suggestion that MFFT 
error is the more important of the two MFFT variables, or the 
reasons he put forward for this claim —  that MFFT error is more 
closely related to personality variables than is MFFT time. When 
multiple correlation and regression analysis were performed in 
the present study, it appeared that personality variables relating 
to anxiety and neuroticism were quite successful at predicting 
scores on the MFFT time measure, whereas the MFFT error score was
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best predicted by intelligence and age, and a teacher's rating 
of a "good" pupil. Moreover, MFFT error was more closely related 
than MFFT latency to task variables derived from the DRL and the 
experiment using "Simon Says" and "Do and Don't". These data 
suggest that Mi'FT error and latency may belong to different 
domains of a child's behaviour.
One of the major problems in the present study is a 
psychometric one. There is no generally accepted instrument to 
measure impulsiveness. The MFFT was used as an indication of 
cognitive impulsivity, but workers in the field are still critical 
about the construction of the scale (see Chapter Seven). There 
are also recognized difficulties in obtaining measures of individual 
differences in personality among younger children, which led to 
the construction of a teachers' rating scale (see Chapters Five and 
Six). The teachers' rating scale seemed to be a useful source of 
information about both the younger and the older children, but its 
value is uncertain, given that the number of children so far tested 
on the scale is insufficient to provide detailed standardization 
norms. There is an urgent need for a satisfactory measure of 
impulsiveness, to replace the present method of measuring it 
indirectly, by combining the neuroticism and extraversion scores 
on Eysenck's questionnaires. The position should be greatly 
improved by the Impulsivity Scale at present being developed by Eysenck 
(Eysenck, S.B.G. & Eysenck, 1977; 1978), because this scale will 
allow for clearer specification of the various facets of impulsivity.
A direct measure of impulsiveness would clearly provide a fairer 
test of Gray's theory.
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with hindsight, there seem to be several technical 
improvements which might have led to better understanding of 
the relationship between verbal factors, impulsivity and behavioural 
self-restraint. For example, in the reaction time experiments 
described in Chapter Two, some direct recording of the reaction 
time of the verbal responses might have reduced variances which 
could be introduced by the method adopted in the study.
The unexpected finding reported in Chapter Ten regarding 
the positive correlation between measures of extraversion and 
better performance at a series of graded DRL tasks with the 
accompaniment of multiple utterance of a self-instruction suggests 
that a recording of the length of the verbalization or the number 
of times a subject repeats the instructions could throw light on 
individual differences in the use of verbal self-instructions.
It might also give weight to the suggestion that children scoring 
high on extraversion are less persistent, and by being unwilling 
to repeat instructions at length, come to accept what has turned out 
to be an advantageous strategy - by verbalizing "just enough", 
they can maximize the number of reinforcement proportionate to 
those available.
Although the correlation between behavioural measures of 
self-restraint and personality and cognitive variables of impulsivity 
has provided data to test Gray's suggestion that impulsiveness is 
a combined measurement of extraversion and neuroticism, the 
present study has not provided a test of Gray's explanation of 
impulsiveness, which is based on a subject's reactions to punishment 
and reinforcement. In future research, this might be tested by
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asking the children what they thougliUwas the contingency in a 
DRL task, and what they considered to be their preferred 
contingency given the choice of being given a reinforcement, 
being able to avoid punishment, etc.
In further studies of behavioural self-restraint and the 
use of verbalization to monitor self-restraint in children, it 
will be desirable to augment artificial laboratory experiments 
with situations closer to children's real life experience. The 
games "Simon Says" and "Do and Don't" have already demonstrated 
their value in this respect. Another area of research into the 
more general aspects of self-restraint which needs to be extended 
is suggested by the resistance to temptation experiments carried 
out by Mischel and his co-workers (see p.ol ). Verbal self- 
instruction appears to be an important factor in delayed 
gratification. Patterson & Mischel (1975) have used procedures 
that require subjects overtly to verbalise their plans or strategies 
in coping with resistance to temptation. Fry (1979) had 
also reported an experiment the results of which seem to tie in 
with the findings of the DRL experiment reported here in Chapter 
Ten. He found that children who spontaneously verbalized or 
repeated their instruction a lot tended to perform better in 
resistance to temptation situations than those who did not verbalize 
or were less inclined to repeat the self-instruction. Furthermore, 
the treatment programme devised by Meichenbaum and his team, who 
regard the role of self-instruction as crucial in promoting 
behavioural change (Meichenbaum, 1977) (see p.289) may point to an 
area in which the study of individual differences and the use of 
self-instruction could be put to practical use.
5 3 8
Finally, throughout the investigation, one encounters a 
fundamental problem in psychological research. The inclusion 
of different tasks and different measures of behaviour in the 
present investigation, and corresponding differences in the results 
obtained, highlight the importance of situation specificity in 
the effects of verbal self-regulation and behavioural restraint.
This suggests that, ideally, research should be of such a kind that 
sampling of situations can be taken into account before any 
statement is made about the generality of a finding. This is a 
problem recognized by psychologists (e.g., Mischel, 1968; Harre,
1974), and Petronovich (1979) has suggested the use of multiple 
regression and correlation as an alternative to factorial designs 
and analysis when sampling involves both subjects and situations.
The present writer shares the view of these writers, although 
a random sampling of situations are impossible in this investigation, 
due to limitations on time and resources.
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Appenrlix 2 Delayed Response Experiment Data
Age Group: Young
Motor
Ss CONDITION ACC. LAT. OMI. COM.
169 NoSp-R 27 1.16 0 3
251 26 1.59 4 0
252 29 0.87 1 0
254 30 1.66 0 2
248 Sp-R 25 1.66 5 3
249 28 .92 2 0
223 28 1.77 2 0
209 21 1.35 9 2
246 NoSp-NoR 17 — 2 13
250 30 — ■ 2 . 0
190 ' 30 2 4
168 27 — 1 3
247 Sp-Nor 23 3 7
222 3 — 3 24
207 28 — 12 8
253 12 - 0 15
Age Group: Middle
. -vM
164 NoSp-R 28 1.02 : 2 ;o
159 29 1.33 1 1
147 28 1.00 \ 2
243 30 0.82 0 0
266 'Sp-R ^ 17 1.93 10 / 1
155 26 1.15 4 1
160 25 ' 1.75 4 0
244 30 1.01 0 1
146 NoSp-NoR 28 — 1 1
163 30 — . 0 0
242 29 - 0 1
245 30 0 0
158 Sp-NoR 28 - - 4 2
150 23 - 1 6
145 25 - 1 5
155 30 — 3 0
Verbal
OMI.
19
8
22
6
5
3
11
1
0
20
10
3
COM.
0
20
10
4
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Appendix 2 (con*t) 
Age Group; Old
Molnr Verbal
Ss CONDITION ACC. LAT. OMI. COM. OMI. COM.
030 NpSp-R 28 0.67 2 2 - -
025 29 0.59 1 2 - —
Oil 30 1.20 0 0 ■ — ' -
004 30 1.09 0 0 — —
023 Sp-R 28 0.78 4 0 4 0
241 30 0.88 0 3 23 0
006 26 1.68 4 -, ; 0 0
008 29 1.68 1 ' 0 0 : ■ 1
026 NoSp-NoR 30 . — - 0
027 ^ 29 0 - yl:
Ô18 30 . — 0 0
002 ■ ' ' '  : - . ' " 24 : ' 3 ^  '' 3 - -
020 Sp-NoR ' 29 ■ 0 i ' 0 * 0
024 ' . 30 Wt: J 0 / : 0 0
005 30 ' V:' 0 \^:-o
001 10 1 19 ' Q
Appendix 3 Analysis of error of omission (verbal) in Experiment 1
Age groups
Young Middle Old
No omission
1 omission
According to 2 x 2 contingency table
Middle Others
(a)
19 (A)No omission
(b)
5 (B)^  1 omission
028 (1-tailed)
Appendix 4a
S-S
The Simultaneity Index; N (Experiment 1)
577
Young
Age groups 
Middle Old
-1
2
22
-1
-1
17
2
26
il
25
4
30
-1
-1
20
26
-1
-2
22
would suggest 22 total responses in which there were both a
verbal and a more response. There were 10 simultaneous responses 
-12, Therefore, 10 - 12 = -2.
Appendix 4b
B - A
The Before/After Index; n ^a (Experiment 1)
Young
Age groups 
Middle Old
_5_
11
_0_
14
25
27
6
12
4
6
12.
21
27
29
- YY would mean there were 8 response with M-V and 3 with V-M,
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Appendix 5 Means and standard deviations of the variables in
Correlation Tables 13 to 16
Table 13 NoSp-R (N = 8)
NEW TRS
DRMACC
DRMCOM
DRMOMI
DRMLAT
X
2.17
'1.44
•0.44
'3.74
1.00
.87
.78
1.01
S.D.
7.77 
11.53 
2.92 
3.58 
.66 
.75 
.67 
... .26
Table 14 Sp-R (N = 7)
NEW TRS
DRMACC
DRMCOM
DRMOMI
DRMLAT
DRVCOM
DRNOMI
X
'0.16
'6.15
.40
■4.26
1.92 
.34
1.92
1.45 
1.65
1.45
S.D.
5.51 
6.79 
2.72 
1.74 
.62 
" .60 
.62 
.37 
1.63 
.37
con't
Appendix 5 (con't)
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Table 15 NoSp-DR (N = 8)
NEW TRS
DRMACC
DRMCOM
DRMOMI
X
■1.21
■0.59
1.56
■1.21
1.03
.93
.64
S.D.
4.89
10.70
4.39
3.88
.96
.85
.73
Table 16 Sp-DR (N = 10)
NEW TRS
DRMAOC
DRMCOM
DRMOMI
DRVCOM
DRVQMI
X
3.01 
4.06 
•2.35 
■3.47 
2.42 
1.92 
1.19 
-96 
1.44
S.D.
4.82
t-
8.32
3.03
2.65 
1.84 
1.77 
1.09
1.66 
1.71
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Appendix 6 Reaction Time Experiment Data 
Ago group I i-yoar
Motor VtirbrtI
22 Condition Acc. Lat. Com. Omi. Acc. Lat. Com. Omi.
226 M 14 1.14 9 7 - - - -
222 23 2.21 0 7 - — - -
221 24 1.38 4 3 - - - —
223 29 0.80 1 0 - - - - ,
224 23 0.86 5 2 - - - -
235 23 1.19 6 1 - -
227 , 27 1.40 1 2 - -
225 28 0.94 2 0 - - — .
209 ' M + V 30 1.53 0 0 27 1.42 0 3
207 30 1.60 0 0 28 .1.63 ' 0 2  ■
206 4 2.97 24 2 2 2.94 0 ; 28
208 27 1.04 3 0 : 22 1.15 ■' o'k-^ 8
205 30 ,93 0 0 20 1.21 0 10
210 . 30 1.16 0 0: 30 1.17 0 > 0
211 30 1.26 p 0 , 18 1.43 0 12
204 26 1.16 1 3 ' 22 1,19 0 , ;8
236 V - 23 . '.92' ; ' 4 \ 3
237 ^ : , ■" : 12 .90 14 ■ 4
238 - - 22  ^ 1.18 k : 2 , .
239 - 20 il. 11. 2 8 ;k
240 : . 24 : 1,50 0
261 23 1,12 05
262 20 1.07 k 06 ' k4k.:
263 _ — M 18 0.97/ 09 3
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Appendix 6 (Con't)
Age group; 4-year
Motor Verbal
ss Condition Acc, Lat, Com. Omi. Acc. Latu Com, Omi,
180 M 25 0.64 5 0 - - - -
181 30 0.92 0 0 - - - -
183 28 0.92 2 0 - - -
186 29 0.81 1 0 - - - ■ -
182 28 0.81 2 0 - - -
184 28 1.38 1 1 - - - ■ ■ — ;
185 28 0.70 2 0 - - -
187 29 0.79 0 1 - - — ■
168 Sp-R , 28 1.21 1 1 24 1.21 0 6
167 30 1.02 0 0 30 1.02 0 0
172 25 1,41 4 1 16 1.41 0 14
171 30 1.07 0 0 30 '1.07 0 0
169 29 0.94 1 0 29 0.94 0 1
170 30 0.90 0 0 29 0.90 0 1
196 28 1.35 2 0 28 1.35 0 2
19 7 29 1.46 0 1 14
X ; >
1.46 0 16
198 Sp-NoR - ■ ' - 22
: ' - . 
1.22 4 4
199 — 30 ' 1.71 * 0 0
200 ' 28 0.80 2 0
201 — 23 1.25 ■p 4 k;. 3 ''
!202 _ — ■ ■21 0,73 8 k/i'V
203 29 1.16 1 0
264 — - — - 25 1.12 4 1
265 — 27 ,1.22 2 1
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Appendix 6 (Con't)
Age group; 5-year
Motor Verbal
Condition Acc. Lat. Com. Omi
119 29 0.48 1 0
122 30 0.71 0 0
120 29 0.96 1 0
116 28 0.98 1 1
118 30 0.81 0 0
114 28 0.50 2 0
121 27 1.54 3 0
123 29 0.72 1 0
132 SpR 30 1.34 0 0
133 30 1.30 0 0
134 30 1,53 0 0
135 30 1.40 0 0
107 ' 30 0.48 0 0
101 30 *0.74 0 0
102 30 0.57 0 0
136 26 0.60 0 4
137 • - ' — : -
138
139 -
140 •m _ ■ "*
141
142 ■ —
143 . - -
144 _ —  ; ' w
Acc. Lat, Com. Omi,
30 1.30 0 0
30 1.26 , 0 0
30 1.02 0 0
30 1.24 0 0
29 0.48 0 1
30 0.70 0 0
30 0.55 0 0
0.60 0 , 5
28,; 0.73 2 0
28 1.18 : 1
27 ; 0.91 k'3 \ ; 0
29 . 0.71 ' 1 0
18 ' 1.24 10 2
28 0.69 0 2
30 0.52 0 0
29 0.80 1 k 0
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Ap}/endlx 6 (Con't)
Age group; 6-year
67
68 
69 
37
257
258
259
260
SpNoR
Motor Verbal
Condition Acc, Lat. Com. Omi. Acc. Lat. Com. Omi,
57 27 0.48 3 0 - -
55 29 0.49 1 0 - - - -
58 29 0.36 1 0 - - - -
56 30 0.56 0 0 - — - -
59 29 0.46 1 0 - - - -
40 29 0.82 1 0 - - , - -
39 30 0.87 0 0 - - - ; - :
35 29 0.59 1 0 — - - .
42 SpR 30 1.09 0 0 , 30 1.09 0 0
43 30 0.96 0 0 29 ,1.01 0 1
41 30 ■ 1.08 0 0 30 1.07 0 0
33 30 1.26 0 0 30 1.08 0 0
34 30 1.36 0 0 30 1.25 0 0
45 28 0.62 2 0 28 0.62 0 0
38 27 0.92 2 1 26 t 0.92 0 : 1
44 30 - 1.07 0 0 30 1.08 0 0
30
29
30
25 
30 
28
26 
29
1.08
1.02
0.76
0.69
1.06
1.03
0.97
1.07
Appendix 7a
Simultaneity Index (Experiment 2)
AGE GROUPS
584
20
28
15
19
26
30
—6
12
22
30
20
30
-1
12.
30
3
19
6
20
26
28
25
29
16
30
-18
30
•10
30
12
28
■18
18
3
19
10
14
28
30
26
30
Appendix 7b
Before/After Index (Experiment 2)
AGE GROUPS
-1
0
-3
1]
-3
5
0
22
24
1
1
0
0
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Tab Lea Jb to JH
Table 36 (N = 32)
NEW TRS G
E
N
P
RTMACC
RTMCOM
RTMOMI
RTMLAT
Table 37 (N = 23)
NEW TRS G
E
N
P
RTVACC
RTVCOM
RTVOMI
RTVLAT
Table 38 (N = 32)
NEW TRS G
RTMACC
RTMCOM
RTMQMI
RTMLAT
RTVACC
RTVCCM
RTVQMI
RTVLAT
RTGEAL
X S.D.
.12 8.34
2.14 9.21
.65 3.49
.74 4.00
1.34 .90
1.11 .78
.43 .78
.88 .38
X S.D.
-.42 \ 7.25
.46 8.56
-.32 3.31
*87 4.63
1.78 1.21
1.36 . 1.09
.83 .96
.99 .29
X S.D.
2.51 8.31
2.68 8.51
.52 3.56
.25 3.25
.65 1.12
.50 1.02
.28 .58
1.17 .44
1.17 1.53
0 0
1.27 1.51
1.15 .43
1.39 1.58
Appendix 9 Discrimination Study 
Aqe-group: 3-year
SS Condition ^  ^
M
A
C
C
M
C
0
M
M
0
M
I
V
C
0
M
V
0
M
I
M
A
C
C
M
C
0
M
V
c
0
M
V
0
M
I
204 R-NoR 15 0 0 - - 15 0
205 15 0 0 - - 15 0 — —
206 5 0 10 - - 15 0 - -
207 9 0 6 - - 15 0 — -
208 7 0 8 - - 13 2 — -
209 13 0 2 - - 14 1 — -
210 15 0 0 - 15 0 - ■ —
211 13 0 2 - ■ 14 1 - -
212 SpR-NoR 2 2 11 0 9 15 0 0 —
213 7 1 7 0 14 15 0 0 —
214 0 1 14 1 11 14 1 1 — '
215 15 0 0 0 3 15 0 0 -
216 8 0 7 0 13 14 1 0 -
217 6 0 9 0 10 15 0 0 —
218 8 1 6 0 8 11 4 2 —
219 8 0 7 0 5 10 -5 0 —
220 SpR-SpNoR 14 0 1 0 1 4 0 1
221 7 0 8 0 10 9 6 2 5
222 9 0 6 0 8 12 3 * 3 6
223 15 0 0 0 14 1 14 0 15
224 8 0 7 0 10 4':- 11 1 11
225 12 0 3 0 14 12 3 0 1
226 9 6 0 0 6 3 12 0 ' 5
227 14 0 1 0 12 12 3 1 3
228 R-SpnoR 15 0 0 0 — 14 1 0 0
229 13 0 2 0 — 15 0 0 0
230 14 0 1 1 — 8 7 1 10
231 - 9 0 6 3 9 6 3 10
255 7 0 8 0 - 15 0 0 11
232 3 0 12 4 — 14 1 4 10
233 10 0 5 0 — 15 0 0 8 .
234 11 0 4 0 - 15 0 0 0
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Appendix 9 (con't) 
Aqe-group; 4 -year
St] Concl 1 Ul on
84 S-
M M M V V M M V V
A C 0 C 0 A C C 0
C 0 M 0 M C 0 0 M
C M I M I C M M I
165 R-NoR * 12 0 3 - — 15 0 - •-
166 15 0 0 — - 15 0 - -
167 15 0 0 - - 15 0 •— -
168 15 0 0 — - 15 0 - -
169 15 0 0 - — 14 1 - -
170 11 0 4 — - 15 0 - -
171 15 0 0 — - 14 1 - -
172 12 0 3 - - 15 0 - -
256 SpR-NoR 12 1 2 1 3 15 0 0 -
173 12 0 3 0 0 15 0 0
174 14 0 1 0 0 15 0 0 ■ —
175 14 0 1 0 1 15- 0 0 -
176 12 . 0 3 0 1 15 0 1 -
177 15 0 0 0 0 14 1 1 -
178 11 0 4 0 10 15 0 0 -
179 14 0 1 0 0 15 0 0 —
180 SpR-SpNoR 13 0 2 0 1 15 0 0 0
181 12 0 3 0 2 15 0 0 3
182 15 0 0 0 13 . 15 0 '0 2
183 15 0 0 0 0 15 0 0 0
184 13 1 1 0 2 13 2 0 0
185 15 0 0 0 0 15 0 0 1
186 15 0 0 0 0 14 1 0 0
187 15 0 0 0 1 . 13 2 0 0
188 R-SpNoR 13 0 2 2 14 • 1 0 2
189 14 0 11 0 ■ — ' 13 2 0 0
190 5 0 10 10 — 10 5 0 8
191 1 0 14 9 — 15 0 O' 2
192 15 0 0 0 — 15 0 o' 0
193 5 0 10 0 9 6 0 3
194 1 1 13 10 — 15 0 0 2
195 15 0 0 0 15 0 0 0
Appendix 9 (con't)
Age-group; 5-year 
SS C(XKlil:ion S+ s-
M M M V V M M V V
A C 0 C 0 A C C 0
C 0 M 0 M C 0 0 M
C M I M I C M M I
100 R-NoR' 9 1 5 - - 13 2 — m.
101 15 0 0 - - 15 0 - -
102 15 0 0 - - 14 1 7 -
103 15 0 0 - - 15 0 - -
104 15 0 0 - - 15 0 - -
105 15 0 0 - - 13 2 - -
105 13 0 2 - - 14 1 - —
107 14 0 1 - - 14 1 - —
108 SpR-NoR 13 0 2 0 2 14 1 0 —
109 15 0 0 0 1 15 0 0 —
110 11 0 4 0 5 15 0 0 —
111 9 0 6 0 9 13 K 2 0 —
112 15 0 0 0 1 15 0 0 —
113 14 0 1 0 0 15 0 0 —
114 14 0 1 0 0 15 0 0
115 14 0 1 0 0 13 2 V 0 —
116 SpR-SpNoR 15 0 0 0 0 15 0 0 2
117 12 0 3 0 0 15 0 0 0
118 15 0 0 0 2 14 1 0 0
119 15 0 0 0 0 15 0 0 1
120 15 0 0 0 0 15 0 0 I
121 15 0 0 0 0 15 0 0 0
122 14 0 1 0 1 15 0 0 0
123 15 0 0 0 1 14 1 0 0
124 R-SpNoR 13 0 2 0 — 15 0 0 1
125 15 0 0 0 — 15 0 0 0
126 14 0 1 0 . — 15 0 0 1
127 15 0 0 0 - 15 0 0 4
128 14 0 1 0 — • 15 0 0 0
129 15 0 0 0 — 15 0 0 0
130 13 0 2 1 — 14 1 0 1
131 13 0 2 0 - 15 0 0 2
Appendix 9 (con't) 589
ss Coml J1 1 oil
8+ 8-
M M M V V M M V V
A C 0 c 0 A C c 0
C 0 M 0 M C 0 0 M
C M I M I C M M I
41 R-NoR * 14 0 1 - — 15 0 mm
42 15 0 0 - - 15 0 - —
33 15 0 0 - - 15 0 7 —
43 14 0 1 - - 13 2 — —
44 15 0 0 - - 15 0 - —
34 15 0 0 - — 15 0 - —
45 14 0 1 - - 15 0 - —
38 14 0 1 - - 14 1 - —
47 SpR-NoR 14 0 1 0 0 15 0 0 -
48 15 0 0 0 0 14 1 1 -
49 15 0 0 0 0 15 0 0 •—
50 15 0 0 0 1 14 1 1 •
51 15 0 0 0 0 15 0 0 —
52 12 1 2 1 3 11 4 5 —
53 14 0 1 0 1 15 0 0 —
54 13 0 2 0 0 15 *0 0 , —
39 SpR-SpNoR 15 0 0 0 0 12 3 0 0
55 15 0 0 0 0 0 15 0 0
56 15 0 0 0 0 15 0 » 0 1
35 15 0 0 0 1 7 8 1 0
57 15 0 0 0 1 12 ■ 3 0 1
58 15 0 0 0 0 13 2 0 0
59 15 0 0 0 0 15 0 0 0
40 15 0 0 0 0 15 0 . 0 0
36 R-SpNoR 15 0 0 0 — 15 0 0 0
60 14 1 0 2 13 2 0 0
61 15 0 0 3 — 15 0 0 0
62 15 0 0 1 — 15 0 0 0
63 15 0 0 0 — 14 1 0 1
64 15 0 0 0 12 3 0 2
65 15 0 0 0 - 13 2 0 4
66 15 0 0 0 - 15 1 0 0
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Appendix 10 M e a n s  and standard dev iation of v a ri abl es in
cor re lat: j on b e t w e e n dinar Imi nation behavioural
nioauurea and N ew TKS
Table 56 R-NoR (N = 32)
Variables X S.D,
NEW TRS G 1.52 8.21
E 2,20 8.68
N 0.10 3.43
P -0.05 4.04
S+MACC .80 .99
S+MCOM .03 .18
S+MOMI .79 .98
S-MACC .43 .57
S-MCOM .43 .57
CORR .87 .17
BIAS -2,19 5.03
Table 57 SpR-NoR (N = 31)
Variables X S.D.
NEW TRS G -1.28
' . 
7.77
E -1.75 8.85
N .70 2.86
, P .62 3.24 '
S+MACC 1.41 1.14
S+MCOM .17 .41
S+MOMI 1.37 1.10
S+VCOM .06 .25
S+VOMI 1.33 1.33
S-MACC .49 .72
S-MCOM .49 .72
S-VCOM .28 .56
CORR .74 .29
BIAS -5.03 7.71
Appendix 10 (con't)
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Table 58 SpR-SpNoR (N = 32)
S.D.
NEW TRS
S+MACC
S+MCOM
S+MOMI
S+VCOM
S+VOMI
S-MACC
S-MCOM
S-VCOM
S-VOMI
CORR
BIAS
-.01
1.67
.56
.63
.67
.11
.58
0
1.17
1.17
1.17 
.19 
.86 
.72
3.19
8,02
9.39
3.45
3.87
.96
.46
.90
0
1.34
1.26
1.26
.47
1.07
.37,
8*29
Table 59 R-SpNoR (N = 31)
Variable
NEW TRS
S+MACC
S+MCOM
S+MOMI
S+VCOM
S-MACC
S-MCOM
S-VCOM
S-VOMI
CORR
BIAS
X
-1.30 
-1.40 
.58 
.52 
1.16 
.06 
1.12 
. 66 
.67 
.67 
.15 
.94 
.74 
■3.35
S.D.
7.11
10.81
4.19
4.25
1.27 
.25
1.27 
1.03
.89
.89
.49
1.09
.33
8.77
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A p p endix lia The Teacher's Rating Scale
Instructions
The following rating scale consists of 35* adjectives. 
Please consider how much the child, whose name is printed on the 
left hand column, fits in with the epithet on the top of the 
scoring sheet, and put a mark under one of the five categories which 
you think is the most accurate description. Please mark on the 
point and not between the points.
For example;
Adjective; talkative
Not
at
all
Not
very
About
average
Rather Very
Child's name
John
i.e., John is not very talkative
Mary
i.e., Mary is very talkative
Some of the adjectives may seem similar to you, 
try to consider each of them by its own right.
Please
Please rate the child according to what you think he/she 
is usually like, and not what his/her parents tell you or what 
you think he/she should be like. There is no need to consider 
each item for too long. It is your general impression that is 
most important, ,
Thank you very much for your co-operation.
*The figure should be 70 for the first two samples of standardization 
subjects.
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APPENDIX 11b NEW TRS Rating Form 
ADJECTIVE;
Not Not About Rather Very...
Child's at very average Child's date
Name; all of birth:
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IPAT
C P Q ,  F o r m  A
(1963 Edition) P a r t  A l
W h a t  Y o u  D o  a n d  W h a t  Y o u  T h i n k
Print Your Name; First----------------------Last__________________
Your Age------------------ -Grade in School. -Boy or Girl-
Read each statement and mark an gi on the side that fits you better. Some questions will not have 
the words just the way you want them but mark every one the best you can. You may ask for 
help if you don’t know a word. Just raise your hand and the teacher will come to your desk. Do not 
work long on one question. Mark it and go right on to the next one. MARK EVERY ONE. Most 
of tlie questions have two boxes to choose from but other questions have tliree boxes. Always look at 
ALL the boxes and pick just one of them for your answer.
1. When visiting a new building do you like 
to have someone show you around □ or II] do you like to find your own way
2. When a child laughs at you do you feel 
badly □ or □  do you laugh too
3. Do you think you could do well at alrnost 
anything □ or □  just a few things
4. In a game on the playground, do you stand 
around □ or n  run a lot
5. Does your mother think you are too lively 
and restless □ or □  quiet and calm
6. Do you feel nervous at school □ or □  are you happy
7. Do you work slowly □ or □  quickly »
8. In your group is someone else the leader □ or O  are youj the leader j
(that is somebody with good ideas and many people follow what he sugge
9. Do you have many friends □ or Ll just a few good friends
10. Do you think you smile a great deal □ or ID do not smile much
GO RIGHT ON TO THE NEXT PAGE.
DO NOT WRITE OELOW THIS LINE.
FACTOR A B C D E P G 11 1 J N 0 Q. Q.
P»tl Ai Raw Scot.
Will Aj Haw Score
Fomi A Raw Score = lAj + Aj)
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Apppri(iiy 17 ( con ' t )
page 2 /n every question, mark just one box.
11. Usually means the same as generally O  or seldom Q  or always []
12. Do you sometimes speak angriiy to your
parents O  or CU is it wrong to do so
13. Does your teacher tiiink you are good ul
sitting stili O  or Q  that you run around too much
14. When your friends argue, do you join the
argument O  or Q  keep quiet tiii they finish
15. Foot is to leg as hand is to wrist O  or finger Q  or arm Q
16. When someone is slow does it bother you O  or Q  does it not bother you
17. Would you rather hunt birds ‘ O  or Q  draw pictures of birds ,
18. Do you go to buy your own toys O  or Q  does mother do it
19. The next number in 7, 5, 3, — ,is 9 CH or 1 O  or 0 Q
20. In your family are you the happy one Q  or Q  the one in trouble
21. Would you rather talk with your teacher C] or Q  talk with a good friend
22. If two children were fighting on the play­
ground, would you let them fight O  or □  go and tell the teacher
23. Which one of these does not belong with
the others: cold, hot, wet, warm warm O  or cold Q  or wet [j
24. If people push you in a bus, do you just
smile D  or □  do you get mad
25. Would you like better to have bears here
now D  or □  to hear stories about bears
26. Would you rather work with books in a
library O  or □  be a General in the Army
27. If Mary’s uncle is my father, what relation . _
is Mary’s sister to me cousin [] or niece [J or auntie [_J
28. Do they say you shout at people when you
get excited □  or □ d o  they think you are patient
29. Is mother’s way of doing things always
better □  or □  is your own new way sometimes bet­
ter
30. Would you rather be a tap dancer □  or □  a soldier
GO RIGHT ON TO THE NEXT PAGE.
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Apprend i y 17 (non't)
page 3 In every question, mark just one box.
(cinoma)
31. Would you rather go to the movies □ or □ to a church
32. Are you doing as well as you should in your 
work □ or □ could you do better
33. Which Hlory would you like better, one 
about killing Indians □ or □ how Indians made clothing
34. Do loud noises scare you □ or □ do you just laugh at them
35. Do you obey the rules all the time □ or □ only when someone is looking
36. Are your feelings easily hurt □ or □ not easily hurt
37. Would you rather collect stamps j □ or □ play football
38. If people wanted you to do something you 
did not want to do, would you get angry □ or □ just go along
39. If you begin a job and it becomes hard, do 
you give up • □ or □ keep on working
40. Do new teachers frighten you □ or □ do you usually like them
41. Would you rather ride a bicycle □ or □ listen to music
42.
(tell you off) 
Do teachers scold you □ or □ think you are ail right
43. When mother calls, do you wait a while □ or □ do you come right away
44. Are most children kind to you □ or □ arc they sometimes unkind
45. Would you rather read a book □ or □ play ball
46. If someone has a new idea, do you say it is 
good □ or □ wait a while to make sure
47. If you know the answer, do you raise your 
hand □ or □ wait to be called on
48. Are your parents always ready to hear you 
talk □ or □ are they sometimes too busy
49.
(test)
In a play would you rather be a speed pilot □ or □ a famous writer
50. If a trick is played on you, do you laugh □ or □ get a little angry
GO RIGHT ON TO THE LAST PAGE.
Do not write here.
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In every question, mark just one box.
51. Would you like lo go fishing by yourself □ or □ play games with children
52. When you say, “I bet I’m right,” are you, 
in the end, right most of the time □ or □ wrong most of the time
53. School life is hard □ or □ easy
54. In your school work do you often forget □ or □ do you feel sure you can remember
55. If you were a wild animal, would you 
rather be a lion □ or □
things 
a fast horse
56. Can you do most things well □ or □ can others do things better
57. Would you rather go to school ; □ or □ work at home
58. In dreams do animals chase you : □ or □ arc dreams nice
59. Are grown-ups always happy to listen to 
you □ or □ do they get angry when you talk
60. Can you easily stand up in class and talk □ or □ do you feel shy
61. Would you rather read funny books □ or □
(sums) 
do arithmetic
62. When a small thing upsets you, do you get 
so mad you want to throw tilings □ or □ can you keep calm
63. Do you like to listen to long stories □ or □ do you get tired ,
64. Do your plans often not work □ or □ do they work out well
65. At home would you first help wash the 
dishes □ or □ listen to music or TV
66. When you are hurried do you still put your 
clothes away □ or □ just leave them
67. Do you wish school would not be such a 
bother □ or □ is school all right as it is
68. Do people think that you make many mis­
takes □ or D  few mistakes
69. When you read, do you find it hard to keep 
your mind on it , ^ . □ or □ can you read right on to the end
70.
(you rre called)
When mother calls you in the morning, do 
you just jump right up □ or □  find it hard ta wake up
DID YOU PUT ONE MARK DOWN FOR EVERY STATEMENT? CHECK BACK AND SEE.
Do not write here. 
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Appendix 17 (con’t)
IPAT
C P Q ,  F o r m  A
(1963 Edition)
W h a t  Y o u  D o  a n d  W h a t  Y o u  T h i n k
P a r t  A ;
Print Your Name: First. 
Your Age-----------
Last.
 Grade in School  Boy or Girl_
Read each statement and mark an [x] on the side that fits you better. Some questions will not have 
the words just the way you want them but mark every one the best you can. You may ask for 
help if you don’t know a word. Just raise your hand and the teacher will come to your desk. Do not 
work long on one question. Mark it and go right on to the next one. MARK EVERY ONE. Most 
of the questions have two boxes to choose from but other questions have three boxes. Always look at 
all tiie boxes and pick just one of them for your answer.
1. Do you finish your school work quickly □ or □ does it take you too long
2. When losing a game, do you sometimes give 
up and save your energy □ or □ always play harder
3. Can you easily persuade your friends to 
accept your plans □ or □ is it difficult
4. Do you think many children do better work 
than you □ or □ are you as good as anyone else
5. If the teacher lets another child do a job 
you want to do, do you feel badly □ or □ soon forget about it
6. Do grown-ups think you are naughty □ or □ well-behaved
7. Do you find other children take advantage 
of you □ or □ arc they kind to you
8. Do you make a lot of mistakes □ or □ just a few '
9. Do people like your ideas □ or □ do they not like them
10. If you got lost, would you know what to do □ or □ would you be scared
GO RIGHT ON TO THE NEXT PAGE.
DO NOT WRITE BELOW THIS LINE.
FACTOR A B C D E F G H 1 J N 0 Q. Q.
P«rl Al Raw Score
Pert Aj Raw Score
Form A Raw Score = (Aj + Aj)
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page 6 In every question, mark just one box.
11. Collect is the opposite of spread □ or gather Q  or save Q
12. If it is wrong to do something do you still 
do it sometimes □ or □ not do it
13. Would you rather be a school teacher □ or □ a great hunter
14. Can you work where people laugh and talk □ or □ would you rather they keep still
15. Listen is to hear as look is to walk □ or notice Q  or see Q
16. Does teacher sometimes say you are care­
less and untidy □ or □ does she never say so
17. On a playground do you pake a lot of 
noise □ or □ play quietly, without so much noise
18. Do you think you could learn to fly an air- 
plane (aeroplane) □ or □ would it be too dilficult
19. The next number in 12, 9, 6, — , is 4 □ or 3 D  or 5 □
20. If people pester you, do you just laugh it 
off □ or □ do you get angry
21. Would you rather w^ |tjc^ a b^ ok □ or □ be the main actor in a play
22. Arc you good at walkin^ a^ fence or a log □ or □ are others better
23. Which one of these does not belong with 
the others : swim, run, sit, fly. • run □ or fly 0  or sit D
24. In class, do you sit quietly □ or □ do you like to move about
25. When you get a new game as a present, do 
you like to try it first yourself □ or □ have someone show you how to play 
it
26. Would you rather own a small, friendly dog □ or □ a big, powerful dog
27. Tom is younger than Bill. Jim is younger 
than Tom. Who is the oldest Bill □ or Jim D  or Tom □
28. Are you disappointed often  ^ \ O  ***■ D  hardly ever
OH Ti-. 1 yery p.r}j-ry W i t h  you)
29. If teacher scolded you badly, would you cry 
when you told mother (your parents) □  or LJ Just laugh when you told herl^uem)
80. Would you rather be the captain of a peace-
f ul ocean liner □  or □  captain of a sub in war
GO RIGHT ON TO THE NEXT PAGE.
Do not write here. 
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PAGE 7 fn every question, m a r k  just o n e  box.
31. If a dog were barking at you, would you 
shout, “Shut up!” □ or □ say, “He’s trying to be a good dug”
32. Do you forget your troubles quickly □ or □
(nulk) 
do you pout for a long time
33.
(beetle) 
Can you touch a big bug □ or □ would you dislike to touch one
34. Do you wish you were better looking □ or □ are you good-looking now ;
35. Do you usually go straight home (after □ or □
(on) 
play along the way
36. Do you have a hard time deciding which 
games to play □ or □ do you make up your mind quickly
♦’
37. Would you rather go to school □ or □ go on a long trip in a car
38. If you were high up on a big rock, would 
you be scared □ or □ would you like looking around
39. When Christmas presents are under the 
tree, do you ever try to open them □ or □ do you wait
40. Do you feel afraid of things that might 
happen to you □ or □ are you satisfied with things as they
41. Would you rather be an animal doctor □ or □
arc
a piano player
42. Do you have fainting speilsl (feel dizzy)D or □ do you not
43. When mother is annoyed with you, is it 
often her fault _ □ or □
• ;
do you generally feel you were wrong
44. Does your father do things with you □ or □ do you not like to bother him when
45. When you hear a sad story, do tears come 
to your eyes □ or □
he is busy 
are you not bothered
46. Do people pay enough attention, to you .\ 3* U S EjTi y
When children ask for heln in an exam do 
you let them do their own work
□ or □ do you have to do things to make
47.
□ or □
them notice you 
help them unless teacher is watching
48. If people ask you to do too many things, do 
you find a way to do them □ or □ do you get all mixed up
49. Would you rather be a space pilot □ or □ an artist
50. First thing in the morning are you ready 
for fun □ or □ are you still tired and sleepy
GO RIGHT ON TO THE LAST PAGE.
Do not write here. 
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In every question, m a r k  just o n e  box.
51. Would you rather read short stories □ or □ a long book
52. Do you succeed in most tilings you try □ or □ do things often go wrong for you
53. If a classmate calls you a bad name, do you 
usually fight □ or □ pretend you do not care
54. At a loud bang, do you jump □ or □ just look around
55. Do you laugh when others make mistakes □ or □ not laugh at them
56. Would you rather be called clever □ or □ nice and kind
57. Would you rather learn a lesson in school □ or □ watch a game
58. When people talk about a place you know 
well, do you start telling them about it too □ or □ do you keep quiet until they finish
59. Are you good because you like to be good □ or □ because you get into trouble if you 
arc bad
60. Are you getting along well □ or □ do you have many problems
61. Would you rather have someone else keep 
your room tidy □ or □ do it yourself
62. If you don’t like the food, do you complain □ or □ eat it anyway
63. Do people like best those who are good □ or □ those who tell ck ver jukes
64. Does mother say you talk too much □ or □ are you quiet >
65. Are you happy to stay with young children □ or □ won’t you stay with them
66. If friends borrow your things without ask­
ing, is it all right □ or □ are you angry
67. Do you like better a teacher who is easy 
to get by □ or □ one who is strict
68. When a problem is too hard, do you give it 
up for a while and forget it □ or □ keep working on it
69. When people play a joke on you do you get 
all upset □ or □ take it quietly
70. If you were angry, would you go quietly to 
your room □ or □ would you slam the door as you went
DID YOU PUT ONE MARK DOWN FOR EVERY STATEMENT? CHECK BACK AND SEE.
Do not write here.
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Appendix 1Aa Eysenck'e Personality Quentlonnelre(Jnnior)
E.P.Q. (Junior)
Age.................. Sox
INSTRUCTIONS Please answer each question by putting 
a circle around the "YES” or the "NO” following the ques­
tion. There are no right or wrong answers, and no trick 
questions. Work quickly and do not think too long about the 
exact meaning of the questions.
REMEMBER TO ANSWER EACH QUESTION
' . r  ” 1
1 Do you like plenty of excitement going on around you?    Y68 NO
2 Are you moody?      YES NO
3 Do you enjoy hurting people you like?  YES NO
4 Were you ever greedy by helping yourself to more than your share of
anything?  ...............  .....YES NO
5 Do you nearly always have a quick answer when people talk to you? ...........YES NO
6 Do you very easily feel bored?.........       .YES NO :
7 Would you enjoy practical jokes that could sometimes really hurt people? . : YES NO
8 Do you always do as you are told at once?............  YES NO
9 Would you rather be alone instead of meeting other children?,    YES NO
10 Do ideas run through your head so that you cannot sleep?  ...........:. .YES NO
11 Have you ever broken any rules at school?. ........    YES NO
12 Would you like other children to be afraid of you?. .....    .YES NO
13 Are you rather lively?  ..........       YES NO
14 Do lots of things annoy you?... ...................    YES NO
15 Would you enjoy cutting up animals in Science class?     YES NO
16 Did you ever take anything (even a pin or button) that belonged to someone
else?.................................................      YES NO
17 Have you got lots of friends? ............     YES NO
18 Do you ever feel "just miserable” for no good reason?  .....    YES NO
19 Do you sometimes like teasing animals?.  .............:................  YES NO
20 Did you ever pretend you did not hear when someone was calling you?.........j^ YES NOj
PLEASE TURN OVER page 1
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1“
21 Would you like to explore an old haunted castle?................................. .YES NO
22 Do you often feel life is very dull ?..................................................YES NO
23 Do you seem to get into more quarrels and scraps than most children?............YES NO
24 Do you always finish your homework before you piny?.............................YES NO
20 Do you like doing things where you have to act quickly?..........................YES NO
26 Do you worry about awful things that might happen?..............................YES NO
27 When you hear children using bad language do you try to stop them?.............YES NO
28 Can you get a party going? ...YES NO
29 Are you easily hurt when people find things wrong with you or the work you do?.. YES . NO
30 Would it upset you a lot to see a dog that has just been run over?    YES NO
31 Do you always say you are sorry when you have boon rude?  YES NO
32 Is there someone who is trying to get their own back for what they think
you did to them?. .......................     .YES r NO
33 Do you think water ski-ing would be fun?   YES NO
34 Do you often feel tired for no reason?     YES NO
35 Do you rather enjoy teasing other children?     YES NO
36 Are you always quiet when older people are talking?     YES NO
37 When you make new friends do you usually make the first move?.................YES NO
38 Are you touchy about some things?     YES NO
39 Do you seem to get into a lot of fights?     .YES NO
40 Have you ever said anything bad or nasty about a n y o n e ? . ..................YES NO
41 Do you like telling jokes or funny stories to your friends?. .......^  ........ .YES NO
42 Are you in more trouble at school than most children?     YES NO
43 Do you generally pick up papers and rubbish others throw on the classroom
floor? .........................        YES NO
44 Have you many different hobbies and interests?.  .....  . !  YES NO
45 Are your feelings rather easily hurt?      .YES NO
46 Do you like playing pranks on others?         .YES NO
47 Do you always wash before a meal?     .YES NO
48 Would you rather sit and watch than play at parties?   ....    1 .....YES NO
49 Do you often feel "fed-up”?     YES NO
50 Is it sometimes rather fun to watch a gang tease or bully a small child?.   .YES NO
51 Are you always quiet in class, even when the teacher is out of the room?.  YES NO
52 Do you like doing things that are a bit frightening?   YES NO
53 Do you sometimes get so restless that you cannot sit still in a chair for
long?    ...|JES NOJ
page 2
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54 Would you like to go to the moon on your own?....................................YES NO '
55 At prayers or assembly, do you always sing when the others are singing?.........YES NO
56 Do you like mixing with other children?...........................................YES NO
57 Are your parents far too strict with you?........................................... YES NO
58 Would you like parachute jumping?   .YES NO
69 Do you worry for a long while if you feel you have made a fool of yourself?........YES NO
60 Do you always eat everything you are given at meals?     .YES NO
61 Can you let yourself go and enjoy yourself a lot at a lively party?..................YES NO
62 Do you sometimes feel life is just not worth living?   YES NO
63 Would you feel very sorry for an animal caught in a trap?      .YES NO
64 Have you ever been cheeky to your parents?   YES NO
65 Do you often make up your mind to do things suddenly?     YES NO
66 Does your mind often wander off when you are doing some woï'k?  YES NO
67 Do you enjoy diving or jumping into the sea or a pool?     .YES NO
68 Do you find it hard to get to sleep at night because you are worrying about
things?   YES NO
69 Did you ever write or scribble in a school or library book?      .YES NO
70 Do other people think of you as being very lively?    YES NO
71 Do you often feel lonely?       ...YES NO
72 Are you always specially careful with other people’s things?.       YES NO
73 Do you always share all the sweets you have?      YES NO
74 Do you like going out a lot?.........    ...*.........YES NO
75 Have you ever cheated at a game?        .YES NO
76 Do you find it hard to really enjoy yourself at a lively party?.  .............. .YES NO
77 Do you sometimes feel specially cheerful and at other times sad without
any good reason?       .YES NO
78 Do you throw waste paper on the floor when there is no waste paper basket ,
handy?       YES NO
79 Would you call yourself happy-go-lucky?......... *         .YES NO
80 Do you often need kind friends to cheer, you up?      .YES NO
81 Would you like to drive or ride on a fast motor bike?       YES NO .
I—  -J
PLEASE MAKE SURE YOU HAVE ANSWERED ALL THE QUESTIONS
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Ai3p(Mi(iix 19b S t and a rd i za t ion norms of the JEPI and the EPQ
it» til Kyni’iii'k, !l.■1’ >'>) and Ey MO IK .'k niikJ
Eybunok (1975)
JEPI
Female Male
N X S.D. N X S.D.
Ago: U years
E 433 16.08 3.27 433 10.66 3.13
N 433 11.44 4.78 433 11.52 4.85
L 148 7.76 2.33 138 6.67 2.66
Age: 9 years
E 519 16.45 3.56 520 17.05 3.41
N 519 12.27 4.81 520 11.38 4.65
L 143 7.31 2.59 135 5.79 2.67
Age: 10 years
E 569 16.81 3.17 565 17.79 3.34
N 569 12.19 5.03 565 11.22 4.99
L 149 5.62 2.72 141 4.85 2.67
EPQ
Age:
Female Male
N X S.D. N X S.D.
8 years
P 155 2.32 2.14 200 4.62 2.92
E 155 16.89 3.37 200 18.20 3.29
N 155 11.05 4.41 200 10.48 3.91
L 155 15.08 3.87 200 12.76 4.38
Age: 9 years
P 202 1.89 1.94 , 193 4.23 2.70
E 202 16.57 3.65 193 18.04 3.25
N 202 11.05 4.81 193 10.70 4.66
L 202 13.23 5.02 193 11.14 5.10
Age; 10 years
P 120 1.95 1.86 156 3.82 2.92
E 120 17.62 3.40 156 18.21 3.26
N 120 11.30 4.63 156 10.00 4.61
L 120 ' 11.87 4.66 156 9.53 4.59
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'Ntjunoi 
Group :
ArrKMDTX ?0 (con'lQ 
Box: Ago*
Date:
ITEM 
A (AÙ
B (6)
1 (1)
2 (6)
5 (5)
4 (1)
5 (?)
6 (6)
7 (3)
8 (5)
9 (4)
10 (5) 
11 (2) 
12 (4) 
Others:
MF? Test (Elementary) 
RESPONSES LATENCY
secs.
secs.
secs.
secs,
secs.
secs.
secs.
secs.
secs.
secs.
secs.
secs.
COMMENTS
secs.
07:’
Appendix 21 "Simon Says" and "Do and Don 't" Data
III I’l c’fitîiil nl i ( tti niid ('Pü'iJ Uon
SS DD (1) SS (2)
Accuracy Commission Omission Accuracy Commission Omissj
OF Imp 
132 15 2 3 16 4 0
113 16 4 0 15 5 0
109 20 0 0 20 0 0
112 18 2 0 16 4 0
172 17 3 0 18 2 0
168 20 0 0 18 2 0
84 19 0 1 18 1 1
73 18 0 2 17 3 0
OF Ref
f
255 19 1 0 19 1 0
101 18 2 0 17 3 0
108 20 0 0 20 0 0
105 19 1 0 20 0 0
164 19 1 0 20 0 0
137 19 1 0 17 3 0
136 18 2 0 18 ' 2 0
107 19 1 0 18 2 0
YF Imp 
220 17 3 0 16 4 0
218 17 2 1 16 4 0
27 16 4 0 11 9 0
18 17 3 0 16 4 0
43 18 2 0 15 5 0
39 16 4 0 16 4 0
233 17 3 0 17 3 0
226 19 1 0 14 4 z
YF Ref
28 18 1 1 18 2 0
20 17 3 0 18 2 0
33 20 0 0 20 0 0
34 18 2 0 18 2 0
235 20 0 0 20 0 0
232 18 2 0 17 2 1
223 16 2 2 17 2 1
198 16 4 0 17 3 0
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:;s on (1.) SS (2)
Accuracy Commission Omission Accuracy Commission Omiss;
OM Imp
67 17 3 0 16 4 0
247 18 2 0 17 3 0
251 16 2 2 11 8 1
127 19 1 0 17 3 0
125 16 4 0 14 5 1
70 18 2 0 17 2 1
66 16 3 1 19 1 0
60 17 1 2 16 4 0
OM Ref
95 20 0 0 18 2 0
122 20 0 0 18 2 0
116 19 1 0 18 2 0
158 20 0 0 19 1 0
157 18 2 0 20 0 0
145 18 2 0 19 1 0
59 17 0 3 17 2 1
248 18 0 2 16 ' 4 0
YM Imp 
51 16 4 0 15
!
5 0
13 15 5 0 18 ■ 2 0
56 14 5 1 14 5 1
50 18 2 0 15 ’  ' 3 2
36 13 4 3 14 5 1
213 15 3 2 12 7 1
203 18 1 1 15 4 1
185 14 4 2 12 7 1
YM Ref 
209 18 2 0 3 0
243 17 3 0 17 3 0
14 19 1 0 18 2 0
9 19 1 0 14 6 0
6 18 2 0 17 3 0
5 20 0 0 16 4 0
202 16 2 CL 15 4 1
210 19 1 0 18 2 0
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Si<
Accuracy
SS (1) 
Commission Omission Accuracy Commission Omiss;
OF Imp 
171 16 4 0 18 2 0
143 17 3 0 18 2 0
135 15 5 0 19 1 0
111 17 3 0 17 2 1
139 12 8 0 13 6 1
253 16 2 2 20 0 0
133 18 2 0 17 2 1
170 20 0 0 20 0 0
OF Ref
142 18 2 0 20 0 0
141 18 2 0 19 1 0
254 18 2 0 19 1 0
140 19 1 0 16 . 0 4
165 19 1 0 18 2 0
79 18 2 0 19 1 0
82 18 2 0 19 1 0
76 19 1 . 0 20 - 0 0
17 ■ 3 0
18 ; 2 \ ' 0
17 1 ■ 2
19 - ■ 0
19 1 0
16 4 0
18 2 0
17 1 2
YF Imp
200 17 3 0
22 15 5 0
21 15 5 0
25 17 , 3 , 0
17 18 2 0
47 14 5 1
35 18 2 0
196 11 8 1
YF Ref
19 18 2 0 19 1 0
245 15 5 0 20 0 0
‘ 41 15 4 1 20 0 0
38 18 2 0 17 3 0
231 17 3 0 19 1 0
222 18 2 0 17 2 1
194 18 1 1 19 0 1
192 17 3 0 15 4 1
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SS
21 (Con't) 
Accuracy
SS (1) 
Commission Omission Accuracy
DD (2) 
Commission Omission
OM Imp 
118 15 4 1 16 4 0
92 11 6 3 15 5 0
149 16 4 0 15 3 2
146 13 7 0 19 1 0
98 14 5 1 18 1 1
123 , 15 4 1 17 3 0
156 14 4 2 18 0 2
68 17 2 1 15 4 1
OM Ref 
250 18 2 0 17 2 1
1.120 16 4 0 20 0 0
128 16 2 2 18 1 1
129 19 1 0 19 1 0 ,
124 16 4 0 19 1 0
121 19 1 0 20 0 0
159 18 2 0 17 2 1
69 19 0 1 15 2 , 3
YM Imp 
205 17 3 0
15 17 3 0 16 .0
40 ' 11 ■. 5 4 16 ■ / 3 1
29 13 6 : 1 .’a ,: 15 : 2,:v:
180 17 3 19 0
182 10 6 18 ■v- 1
188 11 8 1 14 4 : 2
239 19 t ' 1 0 17 1 ::A:2
YM Ref 
189 17 3 0 18 : \ : i 7 1
11 17 3 0 19 1 0
241 18 1 1 17 1
54 16 4 0 16 0
32 19 1 0 19 1 0
215 16 3 1 17 ' 2 - 1
214 19 1 0 20 0 0
190 14 4 2 16 1 3
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A|)|^ ond tx 22 Moana and standard deviations of variables In SS
ami UU InttjrcorrolaLioii (N “ 12H)
Variables_____________ X_________ S.D.
SSACC 16.55 2.26
SSCOM 3.04 1.90
SSOMI .39 .76
DDACC 17.66 1.68
DDCOM 1.78 1.42
DDOMI .56 .90
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Appendix 23a Means and standard deviations of variables
in correlation between SS/ DP and MFFT and
Personality measures
Mean S.D.
Simon Says (SS)
SS Accuracy 
SS Commission 
SS Omission
Do and Don't (DP)
DD Accuracy 
DD Commission 
DD Omission
CP£ A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
N 
O 
Q3
Q4
BGANX
BGEXT
New TRS G 
E 
N 
P
MFFT Time 
error
128
128
128
128
128
128
126
126
126
126
126
126
126
126
126
126
126
126
126
126
126
126
89
106
117
106
128
128
16.55
3.06
0.38
17.66
1.78
0,56
5.15 
5.67 
5.27 
6.30 
6.00 
6.10
4.16 
; 5.03
4.74
7.02
6.59
5.44 
4.63
6.44 
6.08 
5.43
-1.33 
-0.49 
-0.51 
: .57
848.03
11.16
2.26
1.93
0.75
1.68
1.42
0.90
1.93 
1.95 
1.68 
1.84 
2.41
2.71
1.72
1.72 
2.62 
1.65 
2.28 
2.06
1.94 
1.87 
.1.25 
1.23
10.55
10.51
4.99
5.59
1132.78
6.78
Age 128 109.37 14.28
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Appendix 24a The control unit of DEL experiments
I'
Appendix 24b The responding unit of DRL experiments
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Appendix 26
Means and Standard Deviations of Variables in DRLABA Correlation
with Personality Variables (Table 126)
Variables N X S.D.
DRLABA 96 0.89 Q.36
TERR 96 11.22 7.11
TTIME 96 904.01 1249.99
AGE 96 107.94 14.57
CPQ A 96 5.19 2.02
B 96 5.79 1.94
C 96 5.26 1.65
D 96 6.30 1.78
E 96 6.14 2.43
F 96 6.01 2.77
G 96 4.13 1.61
H 96 5.00 1.65
' - -it-
I 96 4.81 2.68
J 96 7.04 ; 1.61
N 96 6.54 2.29
0 96 5.50 .2,01
Q3 96 4.63 1.97
Q4 96 6.39 ; 1.83
AND 96 6.09 1.21
EXT 96 5.41 1.26
DRLABA 67 0.92 0.40
NTRS-G 67 -.76 10.87
DRLABA 81 0.92 0.37
NTRS-E 81 0.27 10.98
NTRS-P 81 0.18 5.42
DRLABA 90 0.90 0.36
NTRS-N 90 -.98 5.19
Means and Standard Deviations of Variables in Correlation 
(Table 127).
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Variables S.D.
CPQ
MFFT errors 
time 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
N 
O
Q3
04
ANX 
EXT 
NEWTRS G 
E 
N 
P
AGE
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
35
42
46
42
48
10.52
741.03
5.19
5.60
5.46
6.04
6.02
6.17
4.22
4.98
5.08
6.63
6.65
5.50
4.77
6.44 
6.00
5.45 
-.28 
-.65
-1.11
-.28
106.90
6.81
825.63
2.27
1.84
1.17
1.89
2.38
2.55 
1.57 
1.50 
2.75 
1.48 
2.19 
1.81 
2.05 
2.01 
1.29 
1.25
11.79 
11.54
5.09
4.55
14.79
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Variables
DA6
X
(N = 39)
S.D.
DAI 2
X
(N = 30) 
S.D.
CPQ A 5.28 2.37 5.13 2.39
B 5.87 1.89 6.03 1.92
C 5.49 1.73 5.63 1.63
D 6.00 _ 1.86 5.90 i.99
E 6.10 2.40 6.03 2.40
F 6.13 2.46 5.87 2.46
G 4.26 1.62 4.40 1.67
H &.15 1.50 5.13 1.61
I 5.28 2.83 * 5.30 2.79
J 6.54 1.55 e.50 1.55
N 6.64 2.35 6.47 2.42
0 5.41 1.86 5.30 <1.97
Q3 4.92 2.11 4.83 2.17
Q4 6.49 2.06 6.57 2.14
ANX 5.93 1.31 5.91 1.44
EXT 5.53 1,20 5.38 1.23
MFFT errors 9.49 5.77 8.90 4.48
time 704.28 788,46 738.92 812.97
AGE 109.67 14.44 109.03 14.89
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Appendix 28a
Means and Standard Deviations of Variables in Correlation (Table 128)
Variables N X S.D.
MFFT errors 48 11.92 7.40
MFFT time 48 1066.99 1556.38
CPQ A 48 5.21 1.77
B 48 5.98 2.02
C 48 5.06 1.58
D 48 6.56 1.65
E 48 6.27 2.50
F 48 5.85 3.00
G 48 4.04 1.65
H 48 5.02 1.80
I 48 4.54 2.62
J 48 7.46 1.65
N 48 6.44 2.40
0 48 5.50 2.20
Q3 48 4.50 1.90
Q4 48 6.35 1.66
: ANX 48 6.18 1.14
EXT .48 5.38 1.29
NEW TRS G 32 -1.28 9.93
39 1.27 10.40
N 44 -.84 5.33
P 39 0.68 6.25
AGE 48 108.94 14.47
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Appendix 29i\ Means and S.D.s of variable in correlations between 
DKliH Wane il nu raie and M1''I'*T, personality and 
developmental variables (Table 143)
Variables S.D.
DRLBBA
MFFT
error
time
Age
RQ
ÇPÿ_
DRLBBA
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
N 
0 
Q3 
Q4 
ANX 
EXT
96
96
96
96
96
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
1.08
8.26
159.33
114.77
111.60
1.08
5.02
6.16
5.40 
6.09 
6.82
7.26 
4.24 
5.58 
4.21 
6.13 
6.29 
5.38 
4.00
6.40 
6.08 
5.95
5.33
19.32
10.23
8.26
.48
5.51
92.64
7.80
16.72
.48
1.96
1.91
1.33
1.83
2.13
2.29
1.61
2.20
2.22
1.90
1.86
2.15
1.58
1.44
1.18
1.64
4.56
3.42
4.94
4.53
con't
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DRLBBA
JEPI
E
N
L
DRLBBA
NEW TRS
G
E
N
P
42
42
42
42
39
39
39
39
39
1.11
18.74
13.36
2.95
1.12
4.16
-.32
-.03
.59
.44
3.99
5.66
2.19
.43
10.17
9.04
3.60
4.46
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Appendix 30a
Variables
DRLB DRLBBA 
DBIRT 
DBEFl 
DBEF2 
DBRATl 
DBRAT2 
DRLBLRN 
CPQ A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
N 
0
. Q3 
Q4 
ANX 
EXT 
EPQ P 
E 
N 
L
MFFT ERRORS 
TIME 
AGE 
RQ
Means and S.D.s of variables in correlation between
DRLB measures and MI''FT, personality, and developmental
variables (Table 144)
N
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
X
1.05
1.00
.14
.16
.96
1.51 
.64
4.27 
6.64 
5.55
6.63 
6.82
6.73 
• 4.18
5.18 
5.09
6.64
6.18 
6.36
3.27 
6.18
6.51 
5.40
7.73 
19.55 
12.82 
11.00
9.25
165.21
115.25
108.57
S.D.
.40
.74
.06
.08
.29
.60
.57
2.19 
1.91 
1.69
1.36 
2.04
2.37 
.98
• 2.40 
2.55 
1.21 
1.40
1.96
1.19 
1.33
.97
1.97 
8.94 
4.23 
4.79
5.20 
5.12
87.04
6.28
13.80
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Appendix 30b Moana and S.D.s of variables in DHTi-B correlation 
wi th Mi’TT, jnursonall ty and developmental variables 
(Table 144)
Variables
JEPI
DRLABA
DBIRT
DBEFl
DBEF2
DBRATl
DBRAT2
DRLBLRN
NEW TRS
DRLBBA
DBIRT
DBEFl
DBEF2
DBRATl
DBRAT2
DRLDLRN
X
17.25
15.38
3.50 
1.18 
1.00
.16
.18
.98
1.50 
. 66
2.66 
-1.38 
.84 
- .46 
1.09 
1.00 
.16 
.17 
.98
1.50 
.68
S.D.
4.71 
6.48. 
2.59 
.41 
.76 
.04 
.05 
.18 
.58 
. .65 
13.77 
9.95 
4.53 
4.20 
. .36
.82 
.04 
.05 
.19 
.63 
.70
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Appendix 31a
Variables
DRLB DRLQBA 
DBIRT 
DBEFl 
DBEF2 
DBRATl 
DBRAT2 
DRLBLRN 
CPQ A 
B 
C 
D 
E 
F 
G 
 ^ H 
I 
J 
N 
O
Q3
Q4
ANX 
EXT 
EPQ P 
E 
N 
L
MFFT ERRORS 
TIME 
AGE
RQ
MtmnB and S.D.s oP vgriablea in correlation 
between DRL-U meaaurea and MFFT perwonality 
and developmental variables (Table 145)
N X S.D.
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
1.00
14.00
.84
.29
5.27
18.99
13.73
5.08
7.00
5.33
5.92
7.17
7.25
4.33
6.17
3.92 
5.50
6.25
5.58
3.75
6.00 
6.00
6.17
6.58 
19.83
7.25
6.75 
8.42
162.13
112.33
111.48
.48
2.41
.11
.08
2.01
3.89 
4.84
1.38 
2.26 
1.23 
1.78
2.25 
2.05
1.30 
1.80 
2.19
2.39
2.26 
2.07, 
1.66
,1.76
1.31
1.45
3.75
2.76 
5.01
5.89
5.45 
70.75
8.39 
19.99
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Apipelid i X ^  1 b Moana and S.D.s of varlahleH in the correlation 
I }cilwtu;ji DK|i>"h iiuinnur nu a in I Ml''l'"l', i m r n o i i a l i l y  
and developmental variables (Table 145)
Variables N S .D .
JEPI E 5 18.40 3.13
N 5 11.00 6-93
L 5 2.60 1.52
DRLBBA 5 1.10 .36
DBIRT 5 13.60 3.29
DBEFl 5 .81 .15
DBEF2 5 .36 .05
DBRATl 5 4.14 1.39
DBRAT2 5 18.89 3.95
DRLBLRN '5 14.76 3.88
NEW TRS G 5 6.35 12.33
E 5 4.21 5.29
N 5 -1.15 2.90
P 5 1.80 2.36
DRLBBA 5 1.19 .34
DBIRT 5 13.50 ; 3.79
DBEFl 5 .79 .16
DBEF2 5 .35 .06
DBRATl 5 4.10 1.60
DBRAT2 5 17.62 3.16
DRLBLRN 5 13.51 3.14
695
Appendix 32a
Variables
DRLB DRLBBA 
DBIRT 
DBEFl 
DBEF2 
DBRATl 
DBRAT2 
DRLBLRN 
CPQ A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
N 
O
Q3
Q4
ANX 
EXT 
EPQ P 
E 
N 
L
MFFT ERROR 
TIME
AGE
RQ
Means and S.D.s of correlation between DRL-B 
iiuagunt'oM niitJ MI''F'J\ personal i Ly cind tlevuiopmoMta 1 
variables (Table 146)
N
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
X
1.17
2.69
.30
.27
1.45
3.36
1.93 
4.67 
5.80 
5.25 
6.08
6.72
7.19 
3.97 
5.08 
4.33
6.94
6.72 
5.50 
4.06
6.64
6.20
5.65 
5.43
18.91
10.77
0.86
8.03
146.77 
115.47
114.78
S.D.
.48
1.82
.15
.11
.35
2.40 
2.22 
2.10
1.97 
1.25 
2.88 
2.09 
2.38 
1.68 
1.96 
2,23 
1.51 
1.70
1.98 
1.62 
1.50 
1.19 
1.47 
3.82 
3.03 
5.00 
3.89
6.40 
94.50
8,27
15.92
6 9 6
Appendix 32b M e a n s  a n d  S . D . s  o f  c o r r e l a t i o n  b e t w e e n  D R L - B  
m e a s u r e s  a n d  MP'FT, p e r s o n a l i t y  a n d  d e v e l o p m e n t a l  
v a r i a b l e s  ( T a b l e  1 4 6 )
Variables
D R L B  D R L B B A  
D B I R T  
D B E F F l  
D B E F 2  
D B R A T l  
D B R A T 2  
D R L B L R N
J E P I  E  
N  
L
N E W  T R S  G  
E  
N  
P
N
1 8
1 8
1 8
1 8
1 8
1 8
1 8
1 8
1 8
1 8
1 8
1 8
1 8
1 8
X
1.22 
2 . 7 2  
. 2 8  
. 2 6  
1 . 4 5  
3 . 3 1  
1.86 
1 9 . 2 8  
1 3 . 3 3  
2 . 6 1  
4 . 2 2  
- 1 . 4 4  
— .88 
- . 7 2
S . D .
. 5 0
2.11
. 1 5
.11
. 3 5
2 . 8 3
2 . 6 3
4 . 7 5
5 . 2 5
2 . 0 3
9 . 3 9
9 . 4 4
3 . 4 5  
4 . 1 2
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Api'end I X 31a JLLÜSLii:P,*f?.i?j;— y ^ 'liîiill’ c o r r e l a t i o n s  
b e t w e e n  D K L - l i  m e a s u r e s  a n d  Mt'FT, p e r s o n a l i t y , 
a n d  d e v e l o p m e n t a l  v a r i a b l e s  ( T a b l e  1 4 9 )
V a r i a b l e N X S . D .
D R L B  D R L B B A 3 6 1 . 0 2 . 5 0
D B I R T 3 6 8 . 9 7 3 . 9 4
D B E F l 3 6 . 6 9 . 1 7
D B E F 2 3 6 . 4 3 . 1 0
D B R A T l 3 6 2 . 7 1 1 . 5 7
D B R A T 2 3 6 1 0 . 5 4 5 . 3 4
D R L B L R N 3 6 7 . 8 3 5 . 0 2
C P Q  A 3 6 5 . 5 0 1 . 8 0
B 3 6 6 . 1 1 1 . 6 2
C 3 6 5 . 4 4 1 . 3 6
D 3 6 5 . 9 7 1 . 7 3
E 3 6 6 . 6 7 2 . 2 4
F 3 6 7 . 4 2 2 . 3 6
G 3 6 4 . 4 2 1 . 7 6
H 3 6 6 . 0 6 2 . 4 1  ^
I 3 6 4 . 1 1 2 . 2 6
' J 3 6 5 . 5 0 2 . 0 3
N 3 6 5 . 9 2 1 . 9 3
0  ' 3 6 4 . 8 6 2 . 2 6
Q 3 3 6 4 . 3 1 1 . 5 6
Q 4 3 6 6 . 3 9 1 . 2 5
A N X 3 6 5 . 8 3 ■■■-.•V.a,i4 ■;
E X T 3 6 6 , 3 2 1 . 7 3
E P Q  ■ P 3 6 4 . 2 2 3 . 0 8
E 3 6 1 9 . 3 3 4 . 0 2
N 3 6 1 0 . 0 8 4 . 6 4
L 3 6 9 . 0 0 4 . 0 0
M F F T  E R O R R 3 6 8 . 0 3 4 . 8 0
T I M E 3 6 1 6 9 . 4 7 9 9 . 4 6
A G E 3 6 1 1 4 . 3 3 7 . 6 7
R Q 3 6 1 0 9 . 5 5 1 7 . 3 6
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App( !j u IJ X 3 31) M e a n H  a n d  j; . 0 .  n o  F v a r  i a b i  c m  j
b o L w e u i t  D K I i - M  tiiuanurns a n d  Ml''l'"l\ p e r n o n a l J . L y
a n d  d e v e l o p m e n t a l  v a r i a b l e s  ( T a b l e  1 4 9 )
Variables
D R L B  D R L B B A  
D B I R T  
D B E F l  
D B E F 2  
D B R A T l  
D B R A T 2  
D R L B L R N  
J E P I  E  
N  
L
D R L B  D R L B B A  
D B I R T  
D B E F l  
D B E F 2  
D B R A T l  
D B R A T 2  
D R L B L R N  
N E W  T R S  G  
E  
N  
P
N
11
11
11
11
11
11
11
11
11
11
10
10
10
10
10
10
10
10
10
10
10
X
. 9 0
7 . 4 5
. 6 2
. 4 5
1 . 7 3
8 . 5 7
6 . 8 5
1 9 . 0 9
1 3 , 0 0
3 . 2 7  
. 9 4
7 . 2 0  
. 6 0  
. 4 4
1 . 7 9
8 . 4 3
6.66
4 . 2 7  
. 6 5
1 . 3 3
3 . 2 0
S . D .
. 3 5
2 . 9 8  
. 1 7  
. 0 8  
. 7 1
3 . 9 3
3 . 9 9  
2.21 
5 . 4 6  
2 . 6 5  
,.35 
3 . 0 1
. 1 6
. 0 8
. 7 3
4 . 1 1
4 . 1 5
9 . 4 1
9 . 3 8
3 . 3 7
5.06
6 9 9
Appendix 34a
M e a n s  a n d  S . D . S . o f  M F F T , P e r s o n a l i t y , a n d  a g e v a r i a b l e s  ( T a b l e  1 4 8 )
V a r i a b l e s A l l  s u b j e c t s M F
N X S . D . N X S . D . N X S . D .
M F F T  E R R O R 2 5 6 1 0 . 5 7 5 . 7 5 1 3 4 1 0 . 9 6 5 . 6 4 1 2 2 1 0 . 1 5 5 . 8 5
T I M E 2 5 6 7 5 7 . 4 8 9 1 2 . 5 5 1 3 4 8 2 8 . 5 1 9 1 4 . 2 8 1 2 2 6 7 9 . 4 5 9 0 7 . 9 7
C P Q  A 2 4 3 5 . 2 2 1 . 8 5 1 2 7 4 . 8 9 1 . 9 0 1 1 6 4 . 9 8 1 . 6 6
B 2 4 3 5 . 5 8 1 . 9 7 1 2 7 5 . 4 5 3 . 6 0 1 1 6 6 . 0 5 1 . 8 4
C 2 4 3 5 . 3 0 1 , 5 6 1 2 7 5 , 2 9 1 . 7 2 1 1 6 5 . 3 8 1 . 5 7
D 2 4 3 6 . 4 0 1 . 8 4 1 2 7 6 . 7 0 1 . 8 7 1 1 6 6 . 1 3 1 . 9 7
E 2 4 3 6 . 3 3 2 . 3 9 1 2 7 6 . 4 6 1 . 9 4 1 1 6 6 . 4 4 1 . 9 8
F 2 4 3 6 . 2 5 2 . 7 5 1 2 7 6 . 5 7 2 . 0 9 1 1 6 6 . 0 5 1 . 7 9
G 2 4 3 4 . 0 4 1 . 7 4 1 2 7 4 . 3 9 1 . 8 9 1 1 6 4 . 5 1 1 . 8 5
H 2 4 3 4 . 8 8 1 . 7 9 1 2 7 4 . 8 5 1 . 7 8 1 1 6 4 . 9 0 1 . 8 5
I 2 4 3 4 . 7 3 2 . 5 8 1 2 7 4 . 4 3 1 . 8 9 1 1 6 4 . 9 7 1 , 6 8
J 2 4 3 6 . 9 2 1 . 7 2 1 2 7 7 . 0 3 1 . 7 3 1 1 6 6 . 7 1 1 . 7 0
N 2 4 3 6 . 6 5 2 . 3 2 1 2 7 7 . 1 4 1 . 7 1 1 1 6 6 . 3 3 1 . 9 3
0 2 4 3 5 . 4 6 1 . 9 2 1 2 7 5 . 6 5 1 . 8 2 1 1 6 5 . 3 2 1 . 7 8
Q 3 2 4 3 4 . 4 2 1 . 9 0 1 2 7 4 . 3 0 1 . 8 3 1 1 6 4 . 7 3 1 . 8 1
Q 4 2 4 3 6 . 7 5 1 . 9 3 1 2 7 7 . 1 1 1 . 9 6 1 1 6 6 . 6 4 . 2 . 1 4
A N X 2 4 3 6 . 2 2 1 . 2 2 1 2 7 6 . 4 2 1 . 1 8 1 1 6 6 . 0 4 1 . 2 2
E X T 2 4 3 4 . 4 6 1 . 2 8 1 2 7 5 . 4 4 1 . 2 0 1 1 6 5 . 3 2 1 . 0 8
N E W  T R S  G 1 6 5 - 1 . 1 1 1 0 . 4 5 9 1 - 4 . 2 0 9 . 5 3 7 4 2 . 6 9 1 0 . 3 3
E 2 0 8 -  . 6 3 1 0 . 1 4 1 0 7 1 . 3 9 1 0 . 9 4 1 0 1 r 2 . 7 7 8 . 7 7
N 2 3 8 -  . 3 1 4 . 6 0 1 2 2 . 2 9 5 . 0 5 1 1 6 . 9 4 4 . 0 0
P 2 0 8 . 2 0 5 . 5 1 1 0 7 1 , 4 7 5 . 8 6 1 0 1 - 1 . 1 4 1 . 6 6
A G E 2 5 6 1 0 9 . 6 0 1 3 . 7 3 1 3 4 1 0 9 . 2 0 1 3 . 3 1 2 2 1 1 0 . 0 3 1 4 . 2 3
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Appendix 36a
Means and standard deviations of Ml-’FT, personality and development
variables (Table 150)
70'j
V a r i a b l e s A l l  s u b j e c t s M
N X S . D . N X S . D . N X S . D .
M F F T E R R O R 1 5 4 8 , 2 2 4 . 7 7 7 7 8 . 3 1 5 . 0 0 8 7 8 . 1 4 4 . 5 8
T I M E 1 6 4 1 5 2 . 4 6 7 9 . 2 6 7 7 1 5 7 . 3 6 8 6 . 9 7 8 7 1 4 8 . 1 2 7 1 . 9 8
C P Q A 1 2 8 5 . 0 1 1 . 8 5 5 9 5 . 0 7 1 . 8 4 6 9 4 . 3 3 1 . 5 9
B 1 2 8 6 . 1 5 1 . 8 4 5 9 5 . 9 3 1 . 7 3 6 9 6 . 2 2 1 . 9 4
C 1 2 8 5 . 5 2 1 . 3 9 5 9 5 . 7 1 1 . 5 2 6 9 5 . 5 7 1 . 7 2
D 1 2 8 6 . 1 3 1 . 8 1 5 9 6 . 3 7 1 . 6 7 6 9 6 . 0 9 2 . 0 8
E 1 2 8 6 . 8 3 2 . 0 8 5 9 7 . 0 3 1 . 5 2 6 9 7 . 0 7 1 . 6 8
F 1 2 8 7 . 2 1 2 . 2 6 5 9 7 . 5 9 1 . 8 8 6 9 7 . 3 0 1 . 2 5
G 1 2 8 4 . 2 0 1 . 6 1 5 9 4 . 4 8 1 . 5 5 6 9 4 . 5 8 1 . 6 8
H 1 2 8 5 . 7 8 2 . 1 6 5 9 6 . 5 3 1 . 9 5 6 9 5 . 1 7 2 . 1 6
I 1 2 8 4 . 2 8 2 . 2 6 5 9 3 . 9 8 1 . 2 5 6 9 4 . 1 2 1 . 5 3
J 1 2 8 6 . 0 5 2 . 0 3 5 9 6 . 0 1 1 . 6 9 6 9 6 . 0 4 2 . 2 5
N 1 2 8 6 . 1 6 1 . 8 9 5 9 6 . 3 0 1 . 4 2 6 9 6 . 3 6 1 . 5 0
0 1 2 8 5 . 4 0 2 . 0 6 5 9 5 . 1 0 1 . 7 7 6 9 5 . 7 4 2 . 0 2
Q 3 1 2 8 4 . 0 8 1 . 5 3 5 9 4 . 0 8 1 . 2 8 6 9 3 . 9 6 1 . 3 2
Q 4 1 2 8 6 . 4 1 1 . 5 1 5 9 6 . 2 4 1 . 5 1 6 9 6 . 8 0 I f  7 6
A N X 1 2 8 6 . 0 4 1 . 2 0 5 9 5 . 9 0 1 . 0 4 6 9 6 . 2 6 1 . 3 7
E X T 1 2 8 6 . 0 0 1 . 5 8 5 9 6 . 3 9 1 . 4 0 6 9 5 . 6 1 1 . 3 1
l E W  T R S  G 6 7 2 . 1 3 1 0 . 3 7 2 6 1 . 3 4 1 1 , 6 6 • 4 1 2 . 7 0 9 . 4 6
E 6 7 . 9 0 8 . 9 1 2 6 3 . 2 3 1 0 . 3 5 4 1 -  . 7 7 7 . 4 1
, N 6 7 . 0 3 3 . 4 6 2 6 ^  . 0 3 3 . 8 6 4 1 . 0 7 3 . 1 9
P 6 7 1 . 1 2 4 . 3 8 2 6 1 . 4 4 4 . 9 5 4 1 . 9 0 3 . 9 7
E P Q P 1 6 2 4 . 8 9 4 . 0 9 7 6 7 . 0 7 4 . 7 3 8 5 2 . 9 7 2 . 0 0
E 1 6 2 1 9 . 5 2 3 . 3 5 7 6 1 9 . 5 0 3 . 4 2 8 5 1 9 . 5 3 3 , 3 0
N 1 6 2 1 0 . 2 1 4 . 9 0 7 6 9 . 5 9 4 . 7 9 8 5 1 0 . 7 6 4 . 9 6
L 1 6 2 8 . 8 9 4 . 9 3 7 6 7 . 6 7 4 . 8 3 8 5 9 . 9 7 4 . 8 0
J E P I E 7 3 1 9 . 0 0 3 . 5 4 2 8 1 9 . 3 9 3 . 6 2 4 5 1 8 . 7 6 3 . 5 0
N 7 3 1 3 . 3 0 5 . 7 3 2 8 1 1 . 4 3 5 . 6 1 4 5 1 4 . 4 7 5 . 5 5
L 7 3 3 . 3 2 2 . 3 0 2 8 3 . 2 5 2 . 6 6 4 5 3 . 3 6 2 . 0 7
A G E 1 6 4 1 1 4 . 6 4 7 . 5 5 7 7 1 1 5 . 2 6 6 . 5 0 8 7 1 1 4 . 0 7 8 . 4 0
RQ 1 6 4 1 2 3 . 5 4 1 6 3 . 4 7 7 4 1 0 9 . 3 2 1 7 . 4 3 8 7 1 3 6 . 4 7 2 2 5 . 0 8
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Appendix 38
M e a n s  a n d  s t a n d a r d  d e v i a t i o n o f  v a r i a b l e s i n  m u l t i p l e  r e g r e s s i o n
a n a l y s i s  ( N = 2 0 )  T a b l e s  1 5 2 - 1 5 5
V A R I A B L E M E A N S . D .
T E R R 8 . 6 0 4 . 4 5
T I M E 7 4 9 . 0 0 8 5 6 . 9 4
A G E 1 0 4 . 8 0 1 6 . 0 8
C P Q  A 4 . 8 0 2 . 5 2
B 5 . 8 5 1 . 9 3
C 5 . 5 5 1 . 8 2
D 5 . 7 0 1 . 8 9
E 5 . 6 0 2 . 2 3
F . 5 . 5 5 2 . 7 4
G 4 . 7 5 1 . 5 2
H 4 . 7 5 1 . 3 7
I 5 . 7 5 2 . 7 3
J 6 . 4 5 1 . 5 0
N 6 . 6 0 2 . 3 7
0 5 . 4 0 2 . 1 3
Q 3 4 . 6 5 1 . 7 3
Q 4 6 . 5 5 1 . 8 9
A N X 5 . 9 7 1 . 4 0
E X T 5 . 0 4 1 . 0 3
N e w  T R S  G 2 . 4 5 1 2 . 3 3
E - 1 . 4 8 1 3 . 3 9
N - 2 . 3 5 5 . 3 9
P . 1 9 4 . 1 9
D D A C C 1 8 . 0 5 1 . 4 3
D D C O M 1 . 6 5 1 . 3 1
, D D O M I . 3 0 . 7 3
S S A C C 1 6 . 7 0 1 . 6 3
S S C O M 3 . 1 5 1 . 3 9
S S O M I . 1 5 . 3 7
D R L A B A . 9 8 . 3 9
D R L A L R N 1 3 . 0 4 3 . 5 3
D A 2 T S C 1 9 . 3 0 5 . 1 9
D A 2 E F 1 . 2 5 . 2 0
D A 2 E F 2 . 2 6 . 1 5
, D A 6 T S C 1 3 . 3 5 6 . 5 3
D A G E F l . 0 9 . 1 1
D A 6 E F 2 . 1 4 . 0 5
D A 1 2 T S C 2 1 . 1 0 7 . 4 3
D A 1 2 E F 1 . 2 0 . 2 0
D A 1 2 E F 2 . 2 7 . 1 6
710
C\1
Cû
•H
02
n)
M
03
«
o
•H
CD
CD
(D
IH
bu
(U
•u
03
Ü
O
oj
iH
0)
O
o
QJ 
r—I 
P- 
•H
-P
I—I
P
E
P
O
«H
X
•H
p
-p
03
E
P
O
•H
P
CV5
H
u)
P
P
O
Q
CTn
KN
X
•H
T3
P
(D
P-
5
ruo- — eues o O O'o«CI «oKlK K-l/'ruP O'ru»19 —1 K- a; U.ru—4 ^ ■O ru m W03 tu 9rn tu ru■<.1 1 1 I 1 t 1 a
9 O LA -Ocr~cO'00O's o rulA lA ru 9 •cO'9 40E tuoKlO-te E A o r-9 ru ruKlK- OLO lA lA lA<ccoO'9 Kl40 uD K Kl Klf"ru E KlKl ru
1 1 1 1 1 o
D D ru (A r-Klte LALA teD Klco lALA■oKlr-K K- r- leru•OlA ru ru KlO- O'ce C.O' Q. *o WlA lA te«- 9 D fU-cO'9 ce9 E K- ru9 9 -c D D ruKl& ru ruD E S ru oo9 91 1 1 1 1 D Ck
9 O 9 OS'ru LA K-KlO' toLAru Kl Kl 1"ru cet'­ru9 40Kl40O'O' LA ru G.m <o IAO'h» ooeu9 ruruLA40 LA co 9 D U9 Kl D Kl rur-40 O' LA E ru ruOO lA t'' r^ —4 S)9 fA ru KlD a ru Kl< 9I 1 1 1 1 1 1 Ck • 1 O
9 s O'9 «£>LA 9 lA9 O'E LA le Kl z •o9 OùlA 00K K-S D KlO'K ruK-Kl(i.O'lA ce D G.Kl oOKl9 ru—4 D Et" Kl Kl ruKlr- —I r-D JÜ H"Ai •ûD —4 oc9 D s t-E t- 9 t'­ru ruKI9DKI\OlAmrU ru 40■o —4 Kl ru eua: 91 1 1 1 1 1 1 1 Q • 1 Ck
ru 9 ru LA D celA O'COCOlOs 4F. Kl LA 9 O'4Û Kl UD 9 D K-rufiC 9 \040 D D I"- 9 co9 to9 9 r- Kl «O9 O'9 t"to9 Kl Kl 40 a —4 Kl40 9 t—KllAO' <1•O—4 cece tetALAVÛ E ■4* CO o 40r- ruAla 9 Kl tu Kl ru « ru9 9 E Kl LA _r to Kl 40 K-cr 91 1 1 1 1 1 1 • 1 c 1 1 O
99DDA)KIKlAIDK-Kl9».«09 Oto LA to CO O' QD Kl O' lA e c (CD 9 40ru rut" te O' LA K- ruS <o9 Ai tc—4 r*.D O ceKlocrut'­40 ru 4F. ru K| l4_—4 <3Ai9 COKl■£.9 4Ûce9 E LAO' eu X O' 1.4 LA 009 LU». Kl D D D D s 9 9 Kl lA D o LA 9 o _ D 4Ûto 91 1 1 1 1 1 1 1 1 1 to I 1 1 1 C.
c o e o S ' O A j r u O ' 0 ‘ ( \ i n j o 3 * O K i O ^  a  h- co h-  
OOSî»'CK><— SrOCSrti-^ KiKkC'COïT'CîT 
=TO'»-roi^ coo^ r>jr\jO'^ a3Æro~û^ -ocr- 
r~fuirr-c;«ottiKiO'in«CK'. r^>o sor-sœ 
m«aaaca«-«c3(5«-«— omrucifnK*
I I I I I I t I I I
tnrviruoo'rvioo9Cr^ inKtrvjKia'<or\icr>o
c00'sC(\Jin«cacr~«-«rvr\iC'»-*(S'£i=r0'O'ry
raino'STKtif»ojK»f\jro*-*ir>'^ r^ inmo'.n-o
eo.-»syK!i^ »-'>0'0.-<43=rfNï3'«oirirt:K'rvi
o-r-CBSGO.^ QcaivirunifviQîTKt.^ Kisr
Il III II
Qomomo'S»Acricr-q^«-»?«-*rum? * 
K»Ær~r^ a'Ai<o^ oocoear~c:r~i/iKiaj'^ a: 
.-•inQtayia-r'aK-o:3-njjir~—•r^ aruo'
-TfVlfU—•M—•»^ K>*'lC2tE3C3S>r«G.-».-«S.^
I I t I I I I
D m — «rujio vc m r\j =j 
«rfumfysrsa>r^ *cr^ EK^ r^ f\.’^ Ev3r~-o 
mmi^ cjr^ O'mO'CT'OLr'—•r^ co'occ'O's 
•t» —•D0Cf\Jr^O'LT'SDf^ rriK'D-O--Or\J—< — 
I —iQ5xin»n—‘lO'OïTfvjoKiKimrvi^ caca
I I I I' III I I
K>K>oin>of^DmDccLoa’—•r^r-'Oi'T', r^vO 
mr~cD<ViO'inDm^Er~—■ — r^ —•'CC' s rn
—« m  m  h-  —' r-- T-n rvico d  k i m  ru —* O' 3 d k <
D —,C'r~~mvO^C'KirUKI“ —l'S'Orr'OO' 
fl'(VSHltOa’rUKtKirOfUSKVf\<K%—«KJDQ
III I VI II I V
s:
o
o
o
o
u
Q
O
Û
a
'O Ht sr K- D e\j
s  m  ir- «o Ai
tn en D sr Aj 
o  ru Kl K l m
—* —* D  Kl —4 —4
I II
s  9  A l rü ce rA —4
«o r- o r- in g)
I -  9  D  9  o  K* K-
Aj e  Kl K> Kl ru
K* ru LA K l ru  9  LA
w
~o
<
a
c.
o
-û
I I I
• O 0 O G ( O A j e O A J 9  
A l l ^ —• K ) 9 K > c O O -  
r— —* K i —« o c o r u r u  
SO'9—<DC'Dr~ 
L A — l A r — O A J 9 9
I I I I
Kl  » .  -O m  —« O' I— U > D  
-.sso'iAirsKirA 
9KllA0'r~-AJDK~>0 
—t—«0'C09C0LA-DKI 
C ' O —• 9 0 9 9 A J K 1
III I I
•13
<
O
D LA —< U3 ru sa 9 —«Cl o 
QlAr~D0C99—«c* 9 
—« O O a O l C O l A l A o C L A A J  
—<lAAJ9C'9CDLAr'''r~ 
K I K I — < L A 9 f \ i —« r u
III I I
2T D  —« AI
<  Q: U  A:  D  - I  Ai  lA c .  G- L_ ü_
X*-«CQ_JCOQ_D-ll.Li_tAQ.AL-Lk.*— KOü-'UJ
*— U U W k - K -  U U J i - J A j r v J f U A J A J  
L _ ! C  I  ; r u A . o j A j r u x > c  -c ~c c
tofoooooocoaooooooooo
ü ». Al
D  —r rv  (A CL CL Lu ü_
(/30.Q.U.U.I-I—  D U J U J  I— I— UUJUJAJAjrurLJAJ 
«O ^  «C «C —I —I —* —4 —4 
•<<.t-<4<<<.t< «C
O O O O O O O Û O O
711
O' LA LA
•0 0 e .CX
O- LAO'JA•0
fC X 9 K-o-
S
1 1 1 1
S OJ O'f"O'
s — 40 0
|s. FO S te LA
s  s es
s  ».OJOJfU
1 1 1
ta
u>
9 fO 9 Kl9 00 r» KlX LALA019 r»-N lAX O'OJOJ•-AX
9 N- 9 Kf KlKlO'X LALALALAX fC ce lA0 Kl9 Kl
40 01KlX te 01O' X S LA LAX Af;X s S X or.
fO LA KlX c LA f" LAO'A-? O'fC9 G LA X 0 0 LA J—
S S 0 ruKls S s SJru0 T5 r:rss S E GS
CD
1 1 1 1 1 1 1 1 1 1 1 G
I E —• - . K 1 S C 3 9 —  LrK*t~-KltClK»r-Kl9rvjEint--K>, lAOJ 
otviKi-o—•irfijsya’eO'OK-—*tAr~r'-9Aj—«a30'0'9cr 
9inrviÆ'CKiC4cec--sK'Sruoo9t--'0«cr'-rvjirt\.0' 
9 —iruErcîT—•r-r^ K’K’Kir'-'OSOŒKif'-r'-fu-OKi'O 
Kl —  E  —* —• G  S  —*9 9 * 0 —*ru».-.KIG.ru—•—‘EIOÎI
I I I I I I I I
LA X KlO'O' E X G Kl O' lALAX 9 S G O' tr­G O'O'Kl LA Kl s X X
t" G K-X lA G Kl A- O'A» r»G K ca O'LAKlX r» ee CO X 9 G G
O' LA r» 9 A-9 f— A»LALAX X O'X X KlX Klr-9 s G X S O' ce
LA r»G 9 A- h» A»X Kl0 9 K G O'G l>A S LAO'Kl9 9 s S 9 G
9 9 G LA9 E |4» E S SI G G G E G KlS S s S E G
G 0
1 1 1 G 1 1 1 1 1 1 1 1 1 1 1 <
9 ru » h» 
tO vO lA 9 t--
00 (C Kl 40 ce 
40 K* Kl Kl
Kl 9 ». Kl Kl
1 I I
IA9 40lAS».C!>9K1».KieOK»0'0'tAlA».CDO' w 9 4O K- LA Om ïr Kl fo Af v/i A4 KT ir> wn in lA r» 10 lA ir4 F". 04 r, .y. 9 —4
>0 K- —4 CD Kl 
#. Kl —4 9 O-
O' S Kl 9 
—4 lA AJ CO 
Kl Kl E (\1 OJ
I I I I
Kl LA KlO'X 9 X G O’ Kl9 0 LA r» K» E G X KlKl X O' LA G LAKlX G 9 — G 0 X S G X LAÏSELASG 9 Kl S 9 LAG X X G Kl G X 9 0 G Î2 XKl S E ». KlLAKl G % ». 9 Kl 3J G X X Kl9S E G G E Q S Kl 9 G KlS G S S E Kl ». G S S
1* r 1 # 1* 1 » • 1 t 1 1 1 t
I LA Kl
I I I
Q 9 9 9 O'
ru (O ru 9 O'
O' OJ o F-4 —4
6a O' Kf r— —4 
LA 9 —4 Kl Kl 
. » r • • •
I I
Klt.Kie0539AJfV19K>-40«-4O'eOK-AJlAlA*.».'OcO«-499'OrvjS 
•00'K1COKIK10J9KI9K|40('^ 90'—iLAElAr-C' —. CC lA —• K- t" O' 
CDKlF.rSl'OO'O'ElAF—K-—'inO'-CK-OJKllAO'GOJKlKlCT'KIKILA 
•.O'lAE'OO'O'LA0C‘njO'O't''C-9C0LAKIKIt'-9 -û CO l\j LA OJ 9 OJ 
<\jrVJf\>».0Jf\irLlEESrvjK|40..rvJKlflJLAlAlALA—4T3LAIA».KIKI
L_>
U ■ I I I I I I I I
9 O' <S K- 4O 
O' >0 O- (V 4O
ea — 4 O' 40 Gj
OJ E lA OJ Oj
0 E Kl CJ *-»
1 III
mta
r\j u  1 r—  Cat I V  40 <4 -u u  w  r* i VJ1 i—  vu vu 4-j u  4—  r- 1 vu i»i — 4 F—  ^  r- ? u  > • —  4vi vu
—44O—4—4co9r-F.40—''O'Or-Et'-oiEojO'coKiKoruEcD'Ct'-'e 
iAcoEi'-».G)C'ra».F.taK-Kir'-KiojiAf\;<.'3'09C''».—4K|4''Coki 
90jr'-».Er«JKI.£)0'l\)ir.O'«DO'»-K»«ruEK1KlKinjC'OaCCLA'OK' 
K)—4E».3Ca».OJ».G?Gir»OJtAa—49—<9iAlA9nj—499—*Kinj 
# # #. # * ' » » * #  * #  # # # # # #r # # # * # # #
I 1 , 1  I I I I  I I I I I  I I
O' -O vO -o E
9 4O 9 —4 4Û 
Kl 4O O' O' 9 
OJ OJ oc 9 K- 
40 LA 9 9 Kl
I I
0'to9'OoT9Kir-40ÆO'940K-r39r--p^ oor^ —4ra>ei'-ruF.û>ooiAiA 
r'-OJ«OOJOj40LA®OJ'0».c04099lA90J«üSOKIU3r-'r''0'CO'0 A G —F 
OJLA63O'CO4.Ojr'-DlAr.'OLAa0LA'S>9.O<r3lAEi.OE G cO O E OJ E CD 
'O9».C0».4O'û0Jt\j9».Ci C T K I O J 9 0 ' 9 1 A 9 9 ' C —4 E O J K I C D C O E - .  
.OK-—4—4eojgkiojoJ'Akiojkiiaog>—*».Kirunjojoj»HOjKionj».
# » A m m  m m  m m  m m m w ■■ ■■I I I
Kl
a
a
fO LA O' 9 Kl 
I" o- LA ru
D c -o Kl K- 
co eo Kl Kl E 
». ». Kl ® ». LU
U
O' 4O 4. r- E 23 F.O'lAK-EO'.OKItC'O 9fU'0'00jr''lAKiriJKir'-KIOKiru 
'0 »<KIOjrviELAf\.eOKIOJKlEÆE»-eâïOjrU9 K-K-».'0 ».(SiASOJlAO' 
O'0099e'00».999CC>O'C'Ojr-'O''OLAK*».C2KIC'COKlKILA9».iAC' 
lAfV’O'O'Srj'OI'-'OieeOK'KIIVir'OKIKIt^ 'C». — KIlAlAlAEErucCOJ 
KllAK-KIKIKIEOJfU».».DQK1KI9E-.K1rU9'0'0'0ECaoLn».0J9
*«*4».
I I I  I I I I  I I  I I l i t  I I
O
o
9 9 LA 9 9
OJ sO —4 —4 Kl
O' CO Kl O' 9 
LA E O' 9 Kl 
Kl 9 « 9 9
t I
Air»».—4».cOKI't>cOC''0».lArU».».401A9».tOO'C'r.90'LAeOf\|eOLA9 
lA'OOJeOt'4t'-KIKI —•Klt^ KIf-'OJKICCOJ-.G KIK-CCIA ». K- O- OJ O' CD OJ Oj Kl 
r"KIC'9lA9C3 9 LA O' 9 Kl Kl ». Kl O aoOLACOOJKILAC'IA 4O Kl O- K- —' KlE 
»«IA».».SirKî90J».r-Kir'-lAKi9KlLAEKICC0'ir».LAKlKIKIKl0'40eC 
9.0'£>r»Eoj».fu*iKioj-.EE».4-49r3CJKitaojruKiKi-.—'-.ojcaruo
t I I I  t I I I  t I I  I II  I I
fO
r-4
a
LA
■cy
I
9 Kl Kl ». OjE E LA E O' O' 9 AJ ». COE ». ce E ca 
E ». Cï E ».
V • #
9OltOKIKI-A'0E0'LAOriJlA0D9KI9»«OIP39OI0D4O
r'-'OOJ'O9r~!'''tA90Ce3K'lA'O4OKl4OOJKIK''Or'''OO'
».0'0'«AiAOJ—404—4COC0 991A—*9L0 9l'.(''0JK-—404
9O'mc0-4DrU9».O'E9OJKl99ELAK'4OLAKI*.rD
».Kl».K'9KI».OflJAJ».OJ04».09EKI».».Q».0]iA
I I I I  I I * I l  I I  I
LA ».
E m  
9 K-
9 OJ
O ». S
LA 9 LA
O 9 Kl 
». OJ 9
|4» 9 a OJ O' OJ o OJ r. 9 LA ra
co E 9 O' 
9 Kl « 33
r- 9
OJ o 
9 LA 
C3 K»
CO O' E OJ CO 
OJ E CD ce 9 
G E ». O' N 
0. 9 Kl S G 
E E ». E ».
oi'OK'».ccraincC'00iKiO''090i-.9'sic?iArainG4F.Kioj*: in co...
0J-.KI99»»96340SKI».r'-LACCJI-.9lAtALAK'K190J9eD 9 O OC
'OE'ÛIAKI'O ». O' GJ r» Kl S S Kl Kl r- .C ». LA -.•AO'X9r^KIK OJ O 40 
t'»Ol-.EC'LAKIC'9LAt'»000' OIS ».r'»Kl9KIOjr'»9K|0' LA 9 LA S -O 
».LAOILAOJ9KIIAKI ». OJ Kl OJ OJ LA LA O: Ol OJ E S OJ —' Kl OJ Kl Kl S OKI
I I I I I I I I I I I
LA ». O' (A Oi ». O —4». -O O' S 9 ru 9 9
• »
KJ ». 9
œ 9 OJ 
c fO ».
fO ». O' co 9 Kl
I I
O ». 01
CA G G b_ Uu K I— U II LU 
OJ OJ OJ 01 OJ
< C «t < <
0 0 0 0 0
I Z  CJ ». OJ
oc <  oc: o  ». o  u  ». o  te G  G  Lu Li_X»—I—crorcruxi-iu î: co _I co o. o tu i_ u o g g g j— l— cj lu lu
J ! : x a h - K . | - U 0 r u 0 5 .  . ( . ( I - J - U I U I U ^ - I - U L U L U O I O J O I O J O J  
Kl 9 ■ <  L U  c K -  r > > - < £ < U C < U C _ J J O . ' O I O j A J O j 4 C  fO fC X  fC » .  » . » ' » »  — ■ 
•92000 t-'5 000LJLr<AÛOCC.'ÏCA(AGG.t-<<<»t'>t'<l*<'<<<'<.t.t.t 
9»20aa£Oœt9<=:GOOOCOIA«AOOQQOOOOC»OOOOOC>DO
X ►. o
0 X 0  
u  c  -f 
o Q to o D 10
712
X  9  —
G  r. m  
«  Kl G
I r I
r - . O K l X « . 9 S X O
D m s h - 9 9 X J ' G  
X  E  9 —I •—  t-- —  G  ra
« .  X  K  c  r u  X  m  M  K l
«» E  G  tn K- « •» w  rà w
I I I I I
tn in tn Kl Kl Kl m G  X  K» O' a in
a  X  Kl X Kl X  E K K-
X  Kl G  œ O' f" X X  G  O' S G
in 9  9 ». Kl G  ». a in
». 9  Kl 9  ». ». C G G
o
G  X  X  9  r- 
—* E  r- E  m  
K- cr Kl X  K- 
G  X  X  ». 9  
Kl ». r» E  m
o  o  K- tn 9  K-
9  K- ». X  Kl X
O* G  O  Kl K- X
9  K- 9  X  G
X  Kl G  tn E  9
I I
m  tn m  X  Kl X X
». O' O' 9  9 in K.
X  ». Kl tn X X r»
Kl 9  r. O' Kl
Kl 9 Kl G  G Kl 9
1 I I •
•
r»-Ki!/i».GO'xœ 
K I X Q X O - . K - 9  
X X X K - G  ». ». G  
X X O X i r .  » . 0 9  
G  ». E  ». 9  ». fO ».
' I III
K»9GK1KIKir^XG
S  O' X  X  6' œ  in œ  K» 
m».xuiraO'tnEX 
G 9 œ X S X O ' K - 9  
a . ( S E E E » . E G G
I I I I
X G  G ». K- X Kl X X  in
a G  a 9 o-
X X  in a  tn O' r» K»
r» Kl 9 G X Kl r»
». 9  G C: a Kl C  Kl
1 1 1 1 1
QXO»XO'0'aO'».Q®X 
0'X».x9Kir»-».xE».in 
cac'int'iO' GKixGin xœ
X0'GtnK»0'«.KISKir»G 
OtûG EG9r»-G».'OGjin
I I I r* I*
o
o
^-.Xin».X9X9l/lf.'
O'O'n» tn ». G  G tn
tn Kl m s X Kl
a s  G  G  irG o 9 ». ,
a  9 a a  G G tu
U
1 1 1 <.
Kl 9  tn 9 tn X X X
h» a a 9 X G a
a  9 m in Kl r»
tn  a G X o Kl LA
» . 9 G  G X G G G
1 1 1
9  9 Kl G  m  ». Kl X
O  X tn X G  r . X Kl
m  r» a  O' o G X K- X
a  X r» X G X X r . 9
» . Kl a
1 1 1
O a » . Kl O' 1 . a X
G  tn X a 9 Kl
a G  tn  O' a G
r -  X a a  Kl Kl m G a
G  Kl 9 f . a Kl G  G  Kl
1 1
X  O' O' X K l Kl X O'
G  a X Kl 9 G G X
r» a o tn  r» X r . G G
X O' tn O' tn tn X
9  G  G  in 9 a a a a
1 1 1 1 f
in o* X X G  X X X 9
». tn 9 X 9 O' X tn
G  ». G  O' 9 O' ». m X
Kl r» Kl X IT. a G
9 a a
1 1 1 1 1 1
O 'G O 'G 'X O 'K I K I G
Kl a  X a X a tn a
9  G  G  in 9 tn
9  9 O' Kl tn X a O' Kl
9  ». »« 9 a a
1 I 1 1 1 1
G  9  tn I ' - » .© ' Kl K»
K l 9 X  G r -  tn  Kl 9 Kl
9  tn  h» a X G  Ol G X
tn ». G  a G  (34 9 a a
E  » . a  Q » . a
X
w
v>
o
o
G ce
K- t -
in 3
Ui
X
O' Kl
G a
G ce
9 f"
Kl X
tu
<.
O' X a
X  a X a
O' G X
X  lA tn Ci
Kl Kl 9 o
o
1 1 * LO
9  » . O' Kl
tn Kl O' X
tn ». a X
G  K» Cl. G
a  ». a Ui
u
1 1 X
». 9 O' m ». 
t» X  K- r»- Kl 
9  m  O' 9  m  
K  ». m  X  9  
Kl Kl E  ». ».
I I
9  «O Kl X  9  K»
9  G  K- O  9  œ
O  G  Kl œ  X  00
G  K» r» Kl Kl 9
K» a ». Si E ca
1 1 1
m  ®  fij »» O' G  ».
O' ». «. G  9  m  X
o  «o Kl O' X  Jl
K- ». X  Kl 9  t. O'
9 X ». G O ». a
I I » I I I
K I I ' » X 9 K » i m G K I X  
K'UiiriKX9irifit'» 
GXisr^O'GKiinx 
X G O ‘G 9 » . 9  9 » .  
E 9 » . G 9 K I G » . G
l i t I I I
9 9 B K » E 0 ' K I C 3  
O ' G O ' E O ' X G X  
G X X C ' X K ' E K I  
K I 9 X r . 9 « . L n » .  
» . G X 9 » . C 3 S E  
. • • a. • •
I I I I  I
» . 9 0 ' X 0 ' 9 m X X  
tn X  K» O' X  9  G  G  X
K» ». ». K» G  ». Kl G  K»
G  r» K> H  G  9  m  X  ITi
». tn 9  tn G  Kl Ci a  ».
es
a
t/IG'-tGEGO-.L'IKir'--.». 
m».sxuimir'K»mEoœ ». 
t'»®eomœinGmm».GXin ui
X9in».9Er'-tnKI<SXG9 X.
1». SEOSES».E».».SE *.
K-
I l  I I  I I I  I -
X ® K I ® » . S O ' 9 K » « . K A G t n f \ l  
O'KIKISiC'GI'-XKIKIirK'SE 
K-®».9XK»».».Gr»XOO'9 
tnx 1/190: 9 GXGin®KIGG ce
».QKi».mQEeaass)E».». ce.
inK»C'XsmG90‘ 
x r » ' » . r » ' S Q E X G  
E ® K » 9 I ' » « . G K » 9  
mX9Kir.GKIlT9 
I». a  E  S  a  a  E  a  a
K - x x a r - K i o r ^ » .
« . « . K I 9 9 9 X O ' » .
X  m  9  tn X  in a  r» a
X  ®  G  X  ». s  9  9  G
a  a  a  a  »« Ki a  a  a
I I I I I I I I I I I I I I I I
œce
Ui
K-xi/iG9oaœin9 
9 t n a K i x ® » . K i ® G  
0 ' ® x a x x 9 G r » ' K »  
C ' X K I K ' 9 G X m G a  
G K I G K i m K I G a  »..». 
. • • • a .  a a
I I I
œ X 9 G » . f f l ® ® K » G X
C'Kir^mœxœo'EœG
KI(CI'.KI».K19tnX0'K-
SGxain90*aœ».G
a t n » . 9 « . » . t n K i » . » . G
-3
"9
I I I III «-#
X
a. X  Ui
i-Lao<'aoouiii.tsxi-»*9Z
•-W3<»<c:uc»iijutaia.*92
ce.
X  I- K- ce ce ce
■zr X  Q  »- I- »- 
K i 9 » ( u a a - % : > '  
, 0 C 3 C 3 0 0 0 l _ } U l X  
o o o c o a u c z u
«K
X  I- I- t; a: te 
z  X  Ci s- t- t- 
Ki9<u)cri-3:>- 
•9?'00Ca0C30U'X® *9xacao0o< z a.
713
Appendix 40
M e a n s  a n d  s t a n d a r d  d e v i a t i o n s  o f  v a r i a b l e s i n  m u l t i p l e  r e g r e s s i o n
a n a l y s i s  ( N - 2 2 1 )  -  T a b l e s 1 5 6  & 15  7
V A K l  AIM.M MI:AN S . D.
T E R R 1 0 . 5 6 6 . 1 2
T T I M E 5 5 5 . 6 8 7 8 8 . 6 7
A G E 1 0 8 . 2 4 1 2 . 8 0
C P Q  A 5 . 1 0 1 . 8 7
B 5 . 5 1 1 . 9 4
C 5 . 3 2 1 . 4 9
D 6 . 2 1 1 . 8 0
E 6 . 3 1 2 . 2 5
F 6 . 5 1 2 . 6 7
G 4 . 1 5 1 . 6 7
H 5 . 1 4 1 . 9 3
I 4 . 6 6 2 . 5 6
J 6 . 6 4 1 . 8 7
U 6 . 5 7 2 . 1 7
0 5 . 3 3 1 . 9 8
Q 3 4 . 2 0 1 . 6 5
Q 4 6 . 5 4 1 . 7 7
A N X 6 . 1 3 1 . 1 7
E X T 5 . 5 9 1 . 4 1
N E W  T R S  G 1 . 0 0 1 0 . 1 9
E - . 0 9 9 . 8 6
N - . 1 2 4 . 3 6
P 1 . 2 5 5 . 1 9
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A p p e n d i x  4 3 D R L E x p e r i m e n t  D a t a ( E x p e r i m e n t 6)
Total
presses
Corrcc 
proSSLSS
Impulsive(1)/ Experimental 
Reflective (2) Groups
Baseline
IRT
IRT
reached
1 1 2 7 0 . 3 9 2 8 1 6 2 6 6
3 1 1 1 1 . 0 0 0 1 5  3 1 1 5  5
7 1 1 2 0 . 8 9 1 4 1 9 0 1 5  3
8 1 2 8 1 . 1 7 6 2 3 3 1 3 0
9 1 2 8 0 . 8 3 8 2 35 1 6 5
1 0 1 1 5 1 . 3 6 2 6 4 7 2 1 8
LI 1 1 5 0 . 9 7 1 8 9 5 1 3 5
1 3 1 2 2 0 . 9 7 8 3 2  3 1 8 7
1 5 1 2 1 1 . 7 5 1 - 1 1 6 5 2 0 8
1 9 2 1 6 0 . 7 8 8 3 9 5 2 0 4
2 0 2 1 7 1 . 6 2 1 6 8 6 9 5
2 2 2 1 5 1 . 4 0  ■ 1 8 8 1 1 2 4
2 4 2 2 8 0 . 4 8 4 3 9 0 1 8 1
2 7 2 2 4 1 . 4 3 6 3 6 8 1 9 4
3 0 2 1 5 1 . 4 5 8 3 2 8 2 2 2
3 1 2 2 5 0 . 6 4 4 5 5 4 1 9 5
3 2 2 1 3 0 . 9 7 2 8 6 0 1 4 0
3 3 2 1 6 1 . 1 Û 4 3 7 1 1 8 9
3 6 2 2 6 0 . 5 1 1 0 2 3 2 1 9 7
3 8 2 1 2 0 . 7 3 1 4 1 7 2 1 5 6
3 9 1 2 6 0 . 7 3 1 0 2 2 7 1 9 0
4 2 1 2 6 1 . 5 0 1 4 2 1 9 2 0 5
4 5 1 2 1 0 . 8 8 2 7 6 1 1 5 0
4 7 1 2 1 1 . 4 7 1 8 3 9 1 4 0
4 8 1 1 3 l v 0 7 2 7 7 6 1 4 4
4 9 1 2 3 1 . 5 0 2 5 8 6 2 3 6
5 1 1 1 4 0 . 7 0 6 4 4 8 2 4 5
5 2 1 1 3 2 . 2 9 3 4 3 2 1 6 8
5 6 2 1 8 0 . 6 3 6 4 4 2 2 1 5
5 7 2 2 3 1 . 3 6 2 7 4 9 1 7 0
5 8 2 1 3 0 . 5 3 4 5 0 0 2 0 0
5 9 2 1 5 0 . 7 3 2 6 8 1 1 6 9
6 1 2 1 2 1 . 6 5 1 6 1 4 1 1 1 8
6 4 2 2 5 1 . 3 6 2 6 8 6 1 8 1
6 6 2 2 1 0 . 5 5  " 2 8 6 8 1 8 1
6 7 2 2 7 0 . 8 1 2 5 9 8 1 5 1
Appendix 4 3 (Con't)
7 2 0
SS
Sex
1=M
2-F
Impulsive(1)/ 
Reflective (2)
Experimental
Groups
Baseline
IRT
IRT 
reached
Total
presses
Correct
presses
6W 2 2 7 1.59 1 1300 112
72 2 2 7 2.00 8 391 178
74 2 2 1 1.25 1 1404 265
75 2 2 2 1.25 16 125 120
78 2 2 1 0.94 0 1416 261
80 2 1 1 1.58 1 1164 110
82 1 2 3 1.03 3 476 209
83 1 1 6 0.63 10 166 124
85 1 2 7 1.18 2 821 188
86 1 2 4 0.43 14 168 139
87 1 2 4 0.70 10 15 3 104
88 1 2 5 0.49 4 543 245
89 1 2 5 1.86 3 669 204
90 1 2 2 0.64 16 82 81
91 1 1 7 0.70 2 741 122
92 1 1 2 0.37 14 107 '88
93 1 1 2 0.48 12 120 89
95 1 2 3 0.95 1 972 144
97 2 1 4 0.53 4 317 128
98 2 1 8 0.60 3 515 19 3
100 2 2 8 0.83 6 35 7 187
102 2 2 3 0.93 1 916 118
104 2 1 8 0.37 10 210 141
108 2 1 6 2.00 6 249 147
109 2 2 2 0.94 12 124 99
112 1 1 8 1.00 14 177 158
113 1 2 7 1.15 2 584 135
114 1 1 5 1.50 6 273 181
115 1 1 8 1.26 10 243 206
117 1 2 8 1.90 16 155 146
118 1 1 8 1.67 4 345 214
120 2 1 4 1.06 16 158 148
121 2 2 6 1.92 10 239 171
122 2 2 4 0.81 6 354 183
124 2 1 1 1.07 2 666 165
125 2 2 2 1.00 14 91 76
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Appendix
Sex 
SS 1=M 
2^ F
4 3 (Con't)
Inçjulsive {1) / 
Re flectiVC(2)
Experimental
Groups
Baseline
IRT
IRT 
reached
Total
presses
Correct
presses
127 2 1 7 2.00 2 547 241
131 2 2 4 1.60 6 237 122
132 2 1 2 2.10 16 140 129
133 2 2 8 0.94 12 231 180
134 1 1 6 1.5f 6 273 165
137 1 1 1 0.69 0 1817 68
138 1 2 5 0.46 6 409 195
139 1 1 1 0.46 1 1711 12 7
140 1 1 7 1.80 1 1059 83
141 1 1 4 0.61 12 2 35 201
144 1 2 4 1.2 0 16 117 1108
148 2 2 5 1.36 3 628 184
149 2 2 6 0.94 14 2 39 203
152 2 1 3 0.70 3 541 220
154 2 ]. 4 0.38 4 300 196
156 2 1 1 1.00 1 849 88
157 2 1 7 1.00 2 549 164
158 2 2 3 0.73 2 5 39 170
159 1 2 2 0.97 16 120 113
160 1 1 4 0.61 8 269 2210
163 1 1 6 2.11 14 188 168
165 1 1 7 1.36 4 380 165
166 1 2 6 1.36 10 200 162
169 1 1 3 0.93 1 840 110
Appendix 44
G L O S S A R Y
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D R M A C C
D R M L A T
D R M C O M
D R M O M I
D R V A C C
D R V L A T
D R V C O M
D R V O M I
D R G E A C
R T M A C C
R T M L A T
R T M O M I
R T M C O M
R T V A C C
R T V L A T
R T V O M I
R T V C O M
R T G E A C
D e l a y e d  R e s p o n s e
R e a c t i o n  T i m e
M o t o r  A c c u r a c y  
M o t o r  L a t e n c y  
M o t o r  C o m m i s s i o n  
M o t o r  O m i s s i o n  
V e r b a l  A c c u r a c y  
V e r b a l  L a t e n c y  
V e r b a l  C o m m i s s i o n  
V e r b a l  O m i s s i o n  
G e n e r a l  A c c u r a c y  I n d e x
M o t o r  A c c u r a c y  
M o t o r  L a t e n c y  
M o t o r  O m i s s i o n  
M o t o r  C o m m i s s i o n  
V e r b a l  A c c u r a c y  
V e r b a l  L a t e n c y  
V e r b a l  O m i s s i o n  
V e r b a l  C o m m i s s i o n  
G e n e r a l  A c c u r a c y  I n d e x
D S I M A C C
D S I M C O M
D S I M O M I
D S I V A C C
n S I V C O M
D b l V O M I
D i s c r i m i n a t i o n  R e s p o n s e  t o  
P o s i t i v e  S t i m u l u s M o t o r  A c c u r a c y  
M o t o r  C o m m i s s i o n  
M o t o r  O m i s s i o n  
V e r b a l  A c c u r a c y  
V e r b a l  C o m m i s s i o n  
V e r b a l  O m i s s i o n
D S O M A C C
D S O M C O M
D S O V A C C
D S O V C O M
D S O V O M I
D i s c r i m i n a t i o n  R e s p o n s e  t o  
 N e g a t i v e  S t i m u l u s ________ M o t o r  A c c u r a c y  
M o t o r  C o m m i s s i o n  
V e r b a l  A c c u r a c y  
V e r b a l  C o m m i s s i o n  
V e r b a l  O m i s s i o n
T E R M  M a t c h i n g  F a m i l i a r  F i g u r e s  T e s t  E r r o r s
T I M E  M a t c h i n g  F a m i l i a r  F i g u r e s  T e s t  R e s p o n s e  T i m e
S S A C C
C O M
O M I
D D A C C
C O M
O M I
" S i m o n  S a y s "
" D o  a n d  D o n ' t "
A c c u r a c y
C o m m i s  s i o n  r e  s p o n  s e  
O m i s s i o n  r e s p o n s e  
A c c u r a c y
C o m m i s s i o n  r e s p o n s e  
O m i s s i o n  r e s p o n s e
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Appendix 44 (Con't)
D R L  D i f f e r e n t i a l  R e i n f o r c e m e n t  o f  L o w  R a t e  B e h a v i o u r
D R L A B A  F i r s t  D R L  e x p e r i m e n t  B a s e l i n e  i n t e r r e s p o n s e  t i m e
DRLA L R I - Î  F i r s t  D R L  e x p e r i m e n t  L e a r n i n g  I n d e x
D A 2 T S C D R L - 2 T i m e  S C o r e
D A 2 E F 1 D R L - 2 E f f i c i e n c y I n d e x 1
D A 2 E F 2 D R L - 2 E f f i c i e n c y I n d e x 2
D A 6 T S C D R L - 6 T i m e  S c o r e
D A G E F l D R L - 6 E f f i c i e n c y I n d e x 1
D A 6 E F 2 D R L - 6 E f f i c i e n c y I n d e x 2
D A 1 2 T S C D R L - 1 2 T i m e  S c o r e
D A 1 2 E F 1 D R L - 1 2 E f f i c i e n c y I n d e x 1
D A 1 2 E F 2 D R L - 1 2 E f f i c i e n c y I n d e x 2
D R L B B A
D R L B L R N
D B E F l
D B E F 2
D B I R T
S e c o n d  D R L  e x p e r i m e n t  
S e c o n d  D R L  e x p e r i m e n t
B a s e l i n e  i n t e r r e s p o n s e  t i m e  
L e a r n i n g  I n d e x  
E f f i c i e n c y  I n d e x  1  
E f f i c i e n c y  I n d e x  2 
I n t e r r e s p o n s e  T i m e  r e a c h e d
N T R S - G
E
N
P
N e w  T e a c h e r ' s  R a t i n g  S c a l e s " G o o d "  s u b s c a l e  
E x t r a v e r s i o n  s u b s c a l e  
N e u r o t i c i s m  s u b s c a l e  
P s y c h o t i c i s m  s u b s c a l e
